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SUMMARY 
Results of calculations to determine thermodynamic, transport ,  and flow propert ies  
The product gases are those resulting from 
The oxygen content of 
of combustion product gases are presented. 
combustion of methane -air -oxygen and methane -oxygen mixtures.  
products resulting f rom the combustion of methane-air -oxygen mixtures was s imi la r  to  
that of a i r ;  however, the oxygen contained in products of methane -oxygen combustion 
ranged from 20 percent by volume to  ze ro  for stoichiometric combustion. Calculations 
were  made for products of reactant mixtures with fuel percentages, by mass,  of 7.5 t o  20. 
Results are presented for  specific mixtures for a range of p re s su res  varying from 0.0001 
to  1000 atm and for temperatures  ranging from 200 to  3800 K. 
INTRODUCTION 
The determination of the equilibrium composition and the corresponding thermody- 
namic, transport ,  and flow propert ies  for a gaseous chemical reaction is necessary for  
certain problems in thermodynamics. 
expansion of combustion gases  through a nozzle to  obtain thrust ,  as in the case of turbojet 
and ramjet engines, and (2) utilization of combustion gases  as the tes t  medium in ground 
facilities for  simulating combined heating and loading in various flight regimes,  such as 
hypersonic flight. 
air-oxygen mixtures are  often utilized as a tes t  medium in these facilities. 
Typical examples of such problems a r e  (1) the 
The products result ing from the combustion of methane-air or methane- 
Propert ies  of the products resulting from combustion of methane -air  mixtures were 
presented in reference 1. 
gen content of the combustion products s imi la r  to  that of air has a lso been considered and 
was included in the calculations represented by the charts  and tables of reference 2. 
ever ,  those calculations were limited to  combustion reactants containing less than 6 pe r -  
cent fuel by mass .  
Addition of sufficient oxygen to the reactants to produce an oxy- 
How- 
The result ing enthalpy of the combustion products, referenced to ze ro  
at 0 K (H - Ho), with ambient initial temperatures  and adiabatic combustion, was less than 
3.5 MJ/kg. 
Simulation of local heating and p res su re  loads on vehicles such as the space shuttle 
requires  grea te r  energy in the test medium. 
f o r  such purposes i s  the Langley thermal  protection system tes t  facility (TPSTF). In this 
facility, methane-air-oxygen mixtures are burned at p re s su res  ranging from 2 to 20 atm. 
With the reactants a t  ambient conditions and with adiabatic combustion, the enthalpy 
(H - Ho) range of the combustion products i s  2.3 to  about 10.3 MJ/kg,  with combustor 
temperatures  ranging from about 2000 to  3400 K. 
One facility utilizing combustion products 
At those temperatures ,  the desired propert ies  cannot be measured directly and, 
therefore, must be calculated. 
mine thermodynamic, transport ,  and flow propert ies  of products resulting from the com- 
bustion of methane-air -oxygen and methane -oxygen mixtures with fuel percentages, by 
mass,  of 7.5 to  20 (stoichiometric CH4-02 combustion). Products f rom the methane-air-  
oxygen mixtures contained, by volume, 20 percent oxygen at  the standard temperature and 
pressure .  The oxygen content of products f rom methane-oxygen combustion ranged from 
20 percent to zero  for the stoichiometric case. 
range of p re s su res  varying from 0.0001 to  1000 atm and for  a range of temperatures  from 
200 to  3800 K. 
Hence, this report  presents  the resul ts  of a study to  deter-  










area ,  m 2 
velocity of sound, m/s  
mass  fraction 
specific heat a t  constant pressure ,  J /kg-K 
enthalpy , J / kg 
thermal  conductivity, W/m -K 
mole cul a r we i ght 
Mach number 
2 
NPr Prandtl  number 
P pres su re ,  a tm (1 atm = 101.3 kPa) 
dynamic p res su re ,  Pa 
S entropy, J/kg - K 
T temperature,  K 
V velocity, m / s  
X mole fraction 
Y isent r op ic exponent - (: ;: ;)s 
P viscosity, N - s / ~ Z  
P m a s s  density, kg/m3 
Subscripts : 
e e q ui 1 i b r i uin 
f frozen 
i ith chemical species 





conditions upstream of a shock wave 
conditions downstream of normal shock wave 
Superscript  : 
* conditions at  throat of nozzle 
ANALYTICAL PROCEDURES 
Therm odynam i c and T r ans p o r t  Proper  t i e s 
Thermodynamic and t ransport  propert ies  of combustion products result ing from 
the reactants shown in figure 1 were  determined through the use of a computer program 
(TRAN72) which i s  described in reference 3.  That program i s  basically the computer p ro -  
gram of reference 4 combined with subroutines f o r  the calculation of t ransport  properties.  
Equilibrium chemical compositions a r e  determined with minimization of free-energy 
techniques, and species  thermodynamic data are derived pr imari ly  f rom the JANAF tables 
(ref. 5). Condensed, as wel l  as gaseous, species  are considered in thermodynamic calcu- 
lations; however, only the major gaseous species (up to  20) with a mole fraction grea te r  
than a r e  included in the calculations of t ransport  propert ies .  
Transport  property calculations a r e  based on theories  of references 6 and 7. 
ra ther  comprehensive l is t  of transport  data, taken from the l i terature,  is included in the 
computer program. Empir ical  rules  a r e  utilized when data a r e  not otherwise available. 
A 
The major assumptions for  the equilibrium calculations were: (1) all gases  are 
ideal, (2) there  i s  complete mixing of the different species,  (3)  flow is one-dimensional 
and frictionless,  and (4) expansions are isentropic. 
p re s su re  range of 0.0001 to  1000 atm and for  temperatures  of 200 to  3800 K. 
culations were made over the p re s su re  range at  20 K intervals in o rde r  that computer 
plots would resul t  in smooth curves.  
and thermodynamic propert ies  included all those having a mole fract ion grea te r  than 10-8. 
The calculations were made over a 
These cal-  
The chemical species  f o r  equilibrium compositions 
Flow Propert ies  
Some useful ra t ios  of inviscid flow propert ies  of the combustion products during an 
This w a s  accomplished by utilizing calculated isentropic expansion were a l so  developed. 
thermodynamic propert ies  as input data to  the Aerotherm Chemical Equilibrium (ACE) 
computer program (refs. 8 and 9) . l  This program i s  based on assumptions s imi la r  t o  
those previously listed for other equilibrium calculations, and species  data a r e  a lso 
derived from the JANAF tables. Results of s imi la r  calculations, such as equilibrium 
~. -- 
1The user ' s  manual is  available by request only from COSMIC with program 
LE W-11722. 
4 
compositions and temperatures ,  obtained from the different computer programs are nearly 
equal, and the data combined to  develop these rat ios  should be consistent. 
RESULTS 
T her  modynam ic and Transport  Propert ies  
Equilibrium temperatures  of product gases,  resulting f rom adiabatic combustion of 
the reactants having an initial temperature  of 298 K (fig. l), are shown in figure 2 for sev-  
eral pressures .  
g rea te r  than about 5 MJ/kg, temperature  i s  a weak function of enthalpy because of disso- 
ciation of the combustion products. 
These resul ts  show that for  product gases  having an enthalpy (H - Ho) 
Thermodynamic and t ransport  propert ies  were calculated for  six combustion gas  
The reactants fo r  the products are listed in table I. 
mixtures.  
to  F. 
For  identification purposes, these a r e  designated as product gas mixtures A 
The resu l t s  of the calculations a r e  presented in figures 3 to  8, which consist of 
p re s su re  -enthalpy diagrams including lines of constant temperature and entropy, the var i -  
ation of chemical composition with temperature for p re s su res  of 0.01, 1.0, and 100 atm, 
and the following properties as a function of temperature  for various p re s su res  in the 
range considered: 
zen thermal  conductivity, equilibrium and frozen specific heat at constant pressure ,  and 
Prandtl  number. 
molecular weight, isentropic exponent, viscosity, equilibrium and f ro-  
It may be noted that real-gas  effects due to high p res su res  have been neglected in 
Also, the 
the calculations. Hence, resul ts  presented for p re s su res  grea te r  than about 200 atm may 
contain some e r r o r .  
data indicate that viscosity i s  relatively insensitive to  p re s su res  grea te r  than 50 atm and 
that variations of thermal  conductivity and specific heat a r e  s imi la r  at all pressures .  
Although absolute values may be in e r r o r  a t  ,the higher pressures ,  e r r o r s  will tend to  can- 
ce l  when ra t ios  are taken for heat t ransfer  parameters  such as Prandtl  number. There-  
fore, any remaining e r r o r  will be much less than the e r r o r s  in individually calculated 
properties.  
However, the data range above that p re s su re  is limited. 
Flow Propert ies  
Ratios of f r ee - s t r eam propert ies  of the combustion gases  for  isentropic expansions 
and rat ios  of f ree-s t ream propert ies  behind a normal shock a r e  presented in table 11 as 
functions of Mach number. 
5 
CONCLUDING REMARKS 
Thermodynamic, transport ,  and flow propert ies  for  combustion products of methane- 
air -oxygen and methane -oxygen mixtures have been calculated. Products result ing from 
methane -air-oxygen mixtures  contain 20 percent oxygen by volume at the standard p r e s  - 
s u r e  and temperature.  
f rom 20 percent t o  zero  fo r  the stoichiometric case. 
The oxygen content of products of methane-oxygen mixtures  ranged 
The propert ies  were calculated for a p res su re  range of 0.0001 to  1000 atm and for 
temperatures  ranging f rom 200 to  3800 K. 
product mixtures for  the range of calculations at intervals such that intermediate values 
may be readily obtained through interpolation. 
Results are presented fo r  specific combustion 
Langley Research Center 
National Aeronautics and Space Administration 
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TABLE I. - REACTANTS FOR CALCULATION OF 
PROPERTIES OF COMBUSTION PRODUCTS 
~ .- 
Mass fraction 



























TABLE 11. - RATIOS OF ISENTROPICALLY EXPANDED AND NORMAL SHOCK 
PROPERTIES OF METHANE -AIR-OXYGEN COMBUSTION PRODUCTS 
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I . h l 6  
1.6'41 
7 . 0 2 1  
2 . 2  74  
2 . G 8 4  
2 . b h b  
2.H27 
2 .471  
7 . 1 3 2  
1 . 2 2 2  
3 . 7 3 3  
3 -  4 35 
3 .731  
3.b20 
3 .  704 
3.783 
3.d58 
3 .928  
1 - 9 9 >  
4.L.5') 





4 . 6 0 9  
4 .687  
4. 7hO 
4 .029  
4.9Y5 
4 .957  
5 . 0 9 8  
5 .224  
5 .337  
.. 
1. J /  > 
1 .J ) )  
1 . j G . I  
l . J S >  
1.J5- 
I. J l d  
1 . 3 t J  





I . > ? L  
l.'i'* 
I. 3 J D  
1 . 3 )  7 
I. 3 4  7 
1 . 3 5 6  
I. 3 a 4  
1 . 4 ~ 1  
1 . 4 1 9  
1 .434  
1 . 4 5  1 
1 . 4 0 5  
1 . 4 a J  
1.414 
1.5J' l  
1.53, 
1 .551  
1.54b 
1.bJ.l  
1 . 6 1 2  
1 . h 5 4  
1 .675  
1. b ' l 5  
I. 7 1 5  
1. 7 3 4  
1.119 
1. d 2 2  
1.d>2 
- .- 
. 997 r t4L  
.VY7941  
-9951145 
. 4 Y  29 1 b 
. 9 d i n ? 7  
- 9 8 2 9 3 5  
- 9 1 5 1 5 9  
. 9 6 7 1 2 A  
. 9 ? 4 i 2 n  . 9 6 0 V b d  
. H 7 ' 4 b l J  
. 8 0 J 9 2 3  . 7 6 5 1 9 6  . 731  $ 6 1  . 1 0 1  I l R  
. h l 3 1 3 4  . b 4 o 7 5 d  . b ? ?  7 1 9  
.bo1110 I 
.5 I Y 2 2 5  
. 5 5 9 6 8 5  
.54 1 3  7 5  
. 5 2 4 7 ? 8  
.538715 
.49 3 I d 9  
- 4 7  RO 
. 4 b 5 4 1 1  
.4409l5 
- 4 1  d b 1 h  . 39Rh91  
. l d 0 5 b H  . 1 6 4 5 3 5  
- 3 4 8 9 1  1 
. 3 3 5 3 5 ?  
. 3 2 2 2 2 1  
. 3 1 0 3 7 7  
.z911393 
. 2 1 5 1 1 3  
. 2 5 4 5 5 7  
.Z 36'4 I 4  
- 
)I /Pt, 2 
. 5 4 9 9 L  1 
.505557 
.4 79t14H . 4 hO , I  ,3 
. 4 4 5 4 ? 3  
. 4 2 J 5 I J  
. 4 U 0 6 1 6  . 3 U 4 O L  5 . 37667' .  
. 2 9 0 5 1  1 
. C h 4 5 b 9  
- 2 4 4 h d l  
. ? 2 d  7 7  7 
. 7  1 5 6 7 2  
. 2 0 4 6 > d  
. 1 9 5 1 5 2  
- 1 R b 9 2 1  
. 1 7 9 h 7 O  
. 1 7 3 7 7 v  
. I 6 7 4 6 1  
. I 6 2 7 5 7  
. 1 5 7 5 2 c  
. 1 5 3 2 J 4  
. I 4 9 2  34 
. 1 4 5 % d U  
. I 4 2 1 9 3  
. 1 3 ' ) d 4 7  
. 1 3 3 3 b d  
- 1 7 R 3 7 9  
. I 2 3 9 4 8  
. I 1 1 9 7 9  
. I  1 6 4 0 3  
. I 1 3 1 5 3  
.l L U L O 4  
. l J 7 4 6 3  
.134v52 
.Id? 6 2 7  
. 3 9 7 4 9 5  
. n 9 3 1 3 9  
. ~ 8 9 3 8 3  
9 
TABLE II.- Continued 
. 0 9 d 6 5 0  
- 0 9 3 4 I d  
. 0 8 8 8 2 2  
- 0 8 4 6 2  I 
. 08ORJ5  
- 0 7 4 1 4 4  
. 0 6 @ 5 1 5  
- 3 6  3 6 9  7 
.OS952 I 
- 0 5 5 8 7 5  
- 3  5 2  6 5 4  
. J4 ' i 19L  
. 0 4 1 2 2 1  
.U4492L  
. J 4 2  d 34 
-0 41) I 5  (1 
. 0 3 9 2 0 1  
. 3 3 7 b l l  
- 0 3 6 1 4 5  
. 0 3 4 7 J 3  
. 0 3 3 5 3 i  
. 0 3 1 3 1 3  
- 0 3 1 2  1 7  
. a 3 0 1 7 2  
. 0 2 5 3 2 4  
.02 l 5 ' J 5  - 02t. 39 3 . 1246 '14  
. J ~ 3 4 b 4  . U Z ?  3 5 L) 
. 0 2 l 3 4 /  
-0 20  4 1  0 
. G I 9 5 1 6  . C I d d  1'1 
. C L h ' l U ' l  
.o 16 51 't 
. 3151(14  - (1 I 4 3  1 4  
.o 1.3 L I 't 
. J I ' 2 1 5  
. o i l 5 5 3  . IJ I , I R  0 'I . c I 3  3.14 
.Oil 17k11 . 0 0 ' 1  7 I 2 
.Od,dn2 . ) U . I 4 , 1 3  
. "J ,1  >L, 
.uii1839 . 0d i 5.r ,, 
.3372Cl . a"/, 9 ' )  '2 . o d h  72 7 
. 3 3 ( , l . l I  
- 0 O h O  I >  
.505917 
. i u c l r c  I 
. 0 0 5 5 i 3  
. L C 5 4 1 4  
. . Id?) I /  
(a) Continued 
NMa 
3 .0411  
3.1505 
3.1594 
3 . 1 9 1 4  
3 .2417  
3.2838 
3 .3231  
3 .3982  
3.4664 
3 . 5 2 9 5  
3 .5882  
3 .6431  
3 . 6 9 4 1  
3 . 1 4 3 4  
3 .7835  
3.8333 
3.9151 
3 . 9 5 3 3  
3 - 9 d9'1 
4.0251 
4.0541 
4 . 0 9 1 d  
4 .1234  
4. 154.1 
4. 1 8 3 7  
4 .2124  
4 .2615  
4 . 3 1 9 h  
4 .  J 6 V )  
4 . 4 1 6 1  
4 . 4 6 1 2  
4 .5043  
4 . 5 4 5 e  
4 .5854  
4 . 6 2 3  I 
4 . 6 b J I  
4 . 1 $  I 1  
4.993 7 
4. 9 142 
5.U4J5 
5 . 1 0 3 3  
5 .  L 6 2 J  
5 .2195  
5 .L73d  
5 .  3 2 ' ~ b  
5:3754 
5 .4231  
5 - G 6'14 
5.513 '1 
5. 55711 
5. 5 9 d 6  
5.63 ' lJ  
3 .6731  
5 -  7532  




5 . 9 2 - 4  
5 . 9 5 6 3  
5 .98  1 5  
h .  0 1  8.1 
e . 3 4 1 i  
6 . 0 7 1 1  
b . I J > I  
0 . l 3 3 7  
6 .  161  I 
b .  Ll(<%'t 




I .  I 3 1 R - L  
I . 58L4-2  
1.454G-? 
1 .342d-2  
1 . 2 4 5 6 - 2  
I .  1 5 9 9 - 2  
1 .0165-2  
9 .0131-3  
9 .O I20 -3  
7 .2895-3  
6 .0677-3  
5 . 5 8 3 1 - 3  
5 . 1 6 3 2 - 3  
4 .  7 949 -  3 
4.4 100-3 
4 . l d l 6 - 3  
3 . 9 2 4 1 - 3  
3 .6931-3  
3.4d4 7- 3 
3 .2959-3  
3 .1242-1  
2 . 9 6 1 5 - ~  
2 . 8 2 4 0 - 3  
2 . 6 9 )  0- 3 
7 . 5 7 ~ 6 - 3  
2.1 6 7 6 -  3 
2 .  311514- 3 
I . 8 6 3 l - 3  
1 . 1 3 7 4 - 1  
L .6?5 I - 3  
I . 5 2rtr1- 3 
I .  4 3b4- 3 
I .  3555-  I 
1.2 d L 3-  .I 
l . l Z f . 2 - 3  
I .  017c,4- 3 
t3.9 7,9-4 
3 .  I 0 ' . 6 -4  
1 . 3 a i u - 4  
5 .  7 b u 5 - 4  , .22 *2- 4 
, . 7 , 1 - 4  
> . 341.2 -'r 
i . 9 d .,'1-4 
i. b655-4 
i . 3  7 l i b - r  . . I 2  ., 7-'. 
1.0Md"-4 
4. 6 7 I I -i 
1 . 4 9 2 1 - 4  
1 . 3 L r 9 - 4  
3 . 1 4 I 5 -4  
'.dh5'1-'+ 
!. 14112-4 
!. b2  3h-* 
! .5  1 5 4 - 4  
1.4 1 4 6 1 - 4  
' . 3 2 3 7 - 4  
1 . 2 3 c R - 4  
'. 15Uh-4 
' .0 734-4  
' . (1 i3 I 0 -4  
, - 9  I /  7-4 
. t J 0 0 3 - 4  
. d 2 I l - 4  . 75.11-4 . h 9 C J -  1 
6 .6298-3  
2 . 3 > 4 2 - 3  
P / P t  
3. I i 3 . 1 - 2  
3 . 5 1 2 1 - 2  
3.2685-2 
3.355H-L 
2 . 1 ~ 2 3 - 2  
2. 5 5 3 9 - 2  
2 . 3 5 5 3 - 2  
2 .  0 9 1 1 - 2  
I .  9 1 7  1-2 
I .  I 6 3  ) - L  
I .  6 4  L 2-2 
I .  5 3 1  0-2  
1 . 4 3 4 1 - 2  
I . 3 4 11 I>-  2 
1 . 7 7 2 5 - 2  
1 . 2 0 4 ' + - 2  
1 . 1 4 3 1 - 2  
I. Od I T - 2  
1.3 3 7 5- 2 
9 . Y 1 2 6 - 3  
'1.4 1 0 0 - 3  
Y . 1 0 2 9 - 1  
R.744'1-3 
n .  4 135- i 
8 . 1 3 5 3 - 3  
I .  i 2 J . l -  5 
7 .  ( J 5 5 - 3  
h. d 4 9 d -  1 
h . 4 4 J l i - 3  
6 .  C9L 3 - 3  
5 .  7 1.1'2- 3 
>.4r t2 .1 - I  
5 . 2 2 3 4 - 3  
4. Y d 2 2 - 3  
4 .  I h 4 h - 3  
4. ,049 -5  
4 .1311-3  
3 . 7 7 1 9 - 3  
2 .  w n 4 - 2  
3.41115- 3 
3 . 2  L L 5 - 3  
2 . v 3 3 3 - 3  
2 .  7 V Z I -  3 
2 . , > 2 4 1 - 3  
2 . '. I ?  7- 3 
2 .  ) ) T i l -  3 
2 . 2 1 o a - 3  
2 . l l I 5 - 3  
2 . J u  1 i- 3
I .  t l ? l - I  
I .9 3 5 5 - 3  
1. I 5 V o - 3  
I . & , l +  I - 3  
l . & ? 5 1 - 3  
I.>:,> 1-3  
1. 4 5  I .J- 3 
I .  40~2 3 -  3 
I .  3h3.1-3 
1 . 3 2 1 4 - 3  
I . 2314-  3 
1 . 1 4 3  1 - 5  
1 . 2 J f l L - 3  
1 . 1 7 4 b - 3  
1. 14,'?1-3 
I .  I I 2  i- 3 
1 . d 9 f t 1 - 3  
1.75t. I -  3 
1 .331  I - >  
1. 7 ~ 6 4 -  I 
9. ,I? 1.1-* 
- 5 5 8 7 t  
.4YJd '  
. 4 8 9 8 1  
.4114i 
- 4 7 1 6 1  
- 4 6 6 3 3  
. 4 5 9 5 1  
. 4 3 6 J (  
. 4 2 & 0 <  
. 4 l h 9 .  
- 4 3 d 6 .  
- 4 0 0 9 1  
. 3 9  3 9 i  
. 3 R  731 
- 3 d l Z :  
. 3 7 5 4 '  . 4 7 1 1 1 L  
.365Oi . 3 6 d 2 1  
. 35561  
.35 1 3 t  
.34  I 2 :  . 3 4 1 3 :  
- 3 3 9 5 '  
- 3 3 b O l  - 1 3 7 5 ' .  
. 3 2 6 1 4  
. 3 2 J l C  . 3 1 4 6 ~  
.3094: . 3,1461 . 3 J J 0 4  
-2 ,1575 
. 2 9 1 6 5  
. 8842 : :  
.2 7 5 b 2  
. 2 , 8 3 4  
.>hi61 
. 2 5 5 4 9  
.14  1 8 s  
. 1 4 4 7 5  . / 39.39 
. e 1 5 5 1  . i 3 1 '+b . ;/ 7 6 -  
. / e  3 ' i O  
. / > J 5 7  
. e 1  7 3 r .  
. L I 4 3  I 
. ? I 1 4 2  
. 2 d r l h l  . 2.1h31> 
. 2 ) 3 5 7  
.1'373 
. 1 ' 4 0 I I  
. 1 i 4 h l  . 1'4260 . I ' i J b 5  
. I * ? 7 S  
. l d 0 9 ' 1  
. l q 5 ? 5  
. I , > > /  
.I3 I75 
.14.111 
. I  I " d 5  
. I  I 1 3 3  . l75Y4 
. I 1 4 5 6  
-44 r w  
. 2 , 1 i n 5  
2 . 2 4 3 1  
2 . 2 0 l 5  
Z.?Td2 
2 . 2 9 3 5  
7 . 3 u 1 5  
2 . 3 2 0 5  
2 . 1 3 2 5  
2 . 3 5 4 2  
2 . 3 1 3 3  
2 . 3 9 3 5  
2 . 4 J 5 >  
7 . 4 1 9 3  
7 . 4  3 I .I 
2 .4434  
7.454.J  
2 .463d  
2.472 '1 
2.4dl5 
2 . 4 6 5 5  
2 . 4 9 7 0  
2 . 5 U 4 r .  
2 . 5 1 J I  
2 . 5 1  I - l  
2.5230 
2 . 5 2 J 7  
2 . 5 3 4 1  
2. 5 1') 3 
2 . 5 4 ' )  1 
? . ' , 5 I V  
2. ' > o h  i 
2.5 I 3 7  
?.>t>U7 
2.5811 
2.51) 3 5  
? . 5 V 9 3  
2 . 6 J 4 C, 
2.  6 I 11 1 
2 . 6 2 l r  
2.C.lZ2 
2 . 6 4  I '> 
2 . 6 4 3 4  
2 .657Y 
2 . bt. 4 5 
2 . b l J . #  
2 . h 7 6 l  
2.651' 
2 .  ow 13 
2 . 6 ~ 2 . )  
2 . 0 V & ' >  
7 .  I 'J' 
e .  7 i 4 L  
2 .  7063  
2 . 7 1 1 9  
2 . 7 1 5 2  
2 .  l i d 4  
2 . 7 ? 4 3  
2 -  72 7 1  
2 .  7 2 Y 7  
2 . 7 3 2  i 
2 .  7 5 4 7  
2 . 7 5 7 1  
2 . 7 3 9 1  
7 .  l P I 5  
?. iil.. 
2 . 7 4 5 t  
?. 7 4 1 ' )  
2 .  7'. I .  
7 .  l 5 l /  
2 .  I 5 3 :  
?. I 5 4  I 
I . L I l O 1 2  .IO4454 
A/A 
7.000 
1 . 5 0 0  
R .  1100 
8 . 5 0 0  
9 . 0 0 0  
9 . 5 0 0  
1 o.noo 
i i . o n o  
lZ.000 
L 3- 303 
1 4 . 3 0 3  
I 5 .300  
lh .000  
11 .u00  
1 9 . 0 J 0  
2 0.  J ' I O  
2 1 . 3 u 3  
2 2 . 0 0 3  
2 3. J D O  
24 .000  
2 5 .  o c o  




3 O . O C J  
3 2 . 0 3 0  
3 4 .  J03 
3 6 . 3 0 3  
3R.033  
4 0 .  .I011 
4 2 , 7 @ 0  
44.033 
4 6 . 0 0 0  
Ld .00 f l  
5 0 . 0 0 0  
5 5 . 3 0 3  
60 .  on0 
6 5 . 0 0 0  
7 0 . 0 0 0  
75 .JJ . l  
35.00*1 
90. J O J  
45.901) 
13 '3 .000  
l J 5 . U J J  
LI0.300 
I I 5 . 1 0 J  
115 .303  
1 2 5 . 0 U J  
I3d .303  
1 3  5.  dud 
1 5 i i . J d J  
1 5 5 .  3 0 5  
1 6 0 . 0 0 3  
1 6 5 . 0 0 0  
17~1.000 
II5.JOJ 
I".. 3 0 , )  
1 4 5 .  1.2d 
I I d .  JJ.1 
1'15.331 
? , I  J .  3 3  3 
7 3 5 . 7 :  ; 
> I O . 3 , 3 1  
? I  5.5q.l 
>,' ,I . .I00 
L 8 -  no0 
nn.3oo 
i ~ r ~ . o o )  
NMa,: 
- 4 2 3 5  
- 4 1 1 0  
- 4 1 3 9  
- 4 1 1 1  
. 4 0 8 6  
- 4 0 6 3  
-404 I 
- 4 0 0 3  
- 3 9 1 0  
- 3 9 4  I 
. 3 9 l 6  
. ) I397 
. 3 8 7 2  
- 3 8 5 3  
- 3 8 3 6  
- 3 8 2 5  
. 3 8 0 5  
. 3 7 9  I 
. 3 I 7 1  
- 3 7 6 1  
- 3 1 5 5  
- 3 1 4 5  
- 3 1 3 5  
- 3 1 2 6  
. 3 7 1 7  
- 3 7 0 8  
. 3 6 A b  
- 3 6 1 2  
.365V 
. 3 6 4 8  
' . 3 6 3 1  
- 3 6 7  7 . > b  L i( . 1 6 0 9  
- 3 6 0  1 
-359 1 
. 3 5 7 5  
- 3 5 6 1 1  
. 3 5 4 6  
- 3 5 3 3  
- 3 5 2 2  
. 3 5 1 1  
. 3 5 d 2  
- 3 4 9  1 
.348, ,  - 34 7 ii 
- 3 4  7 I 
. 3 4 6 4  
- 3 4 5 0  
. 3 4 5 c  
. 3 4 4 h  
- 3 4 4  I 
. 3 4 3 6  - 3 4  3 1 
- 3 4 2  4 
. 3 4  I 9  
- 3 4  I 4  
. 3 4  I I - 341  7 
- 3 4 0 "  
- 3 4 3  > 
. I 3 3 1  . 1 3  4'. 
. 3 3 3 1  
. 3 3 d 4  . i 3 : , L  
- 3 3 3 2  
. 3 3 7 -  . j 3  7 7 
- 3 7 0 0  
%!/PI 




1 1 . 9 3 t  
1 2 - 2 5 <  
12.571 
13. 1 5 '  
1 3 . 1 1 8  
14.14. 
14. 13l  
1 5 . 2 1 .  
15 .66 .  
l h . 0 9  
1 6 - 5 1 ,  
16 .91  
17.21 '  
1 1 - 6 7 .  
18.031 
14.3H' 
1 0 . 7 2 ;  
19.05 '  
1 9 . 3 R i  
1 9 . 6 9 1  
2 9 . 0 0 :  
2 0 .  301 
2 0 . 5 9 f  
2 1 .  Ih' 
2 1 . 7 1 (  
22-  2 3 :  
22 .761  
2 3 . 2 3 1  
2 3 .  I 0 5  
7 4 .  1 6 4  
2 4 .  h l  I 
2 5 . 0 4 5  
2 5 . 4 6 F  
2 6 . 4 n ~  
2 7 . 4 3 6  
23 .343  
2 9 . 2 0 7  
3 d . 0 3 3  
3 1 . 5 8 d  
3 2 . 3 2  3 
3 3 . 0 3 4  
3 3 . 1 2 1  
3 4 .  3RR 
3 5 - 3 3 5  
3 5 . 6 6 5  
30. e 2 6  
3 6 . 2 i n  
3 6 . 8 7 6  
37 .461  
3H.030 
3R.5R I 
3 9 . 6 6 6  
4 0 . 1 8 3  
40. 7 0  3 
4 1 . 2 0 5  
4 1 .  7 0 1  
4 2 .  I R b  
4 7 . 6 h 3  
& 3 .  I 3 1  
4 3 . 2 0 5  
4 4 . J 4 *  
4 4 . 4 1  7 
44 .  '13 7 
4 5 . 1 7 . )  
1 2 . 1  J V  
;5.?23 
P2/P 
5 .439  
5.532 
5 .618  
5.697 
5 . 7 7 0  
5.838 
5 .902  
6.019 
6 . 1 7 3  
h .217  
6 .302  
6 , 3 1 9  
6 . 4 5 1  
6 .517  
5 .514  
6 . 6 3 6  
6 . 6 i O  
5 .74u  
6 .833  
6 .  d 7b 
6.916 
6 . 9 5 5  
6 . 9 9 2  
1 . 0 2 6  
7 . 0 6 0  
7 . 0 9 2  
1 . 1 5 3  
1 . ? 0 9  
7.262 
7. 311) 




1 . 5 1 5  
1 .549  
I .hZ9  
7 . 7 0 0  





8 . 0 1 6  
R .  094 
8 . l h 2  
23.194 
H.224 
8 .257  
'3.396 
R . 3 3 1  
6 . 1 7 7  
R.399 
d. 4 2 U  
9.440 
8.460 
6 .4  I 9  
d . 4 9 7  
9.515 
8 . 5 7 2  
H.549 
8 - 5 6 >  
8.531 
P I _  5 1 6  
* . h i 1  
#.I225 
6 . 7 8 s  




1 , V J I  
I . 9 5 b  




2 .094  
2 .149  
2 . 2 J l  
2 . 2 > 3  
2 .29 -  
L . 3 4 U  
2.302 
2 .423  
2 .462  
2.4 IY 
2 , - ,35  
2.51J 
2 , h l  3 
2.D35 
2 . 6 0 a  
2 . 6 9 4  
2. 7 2 9  
2.  l > d  
7. 747  
2 . d l 4  
2 . 3 4 2  
z . n i 4  
2 . 9 4 5  
2 . 9 9 4  
3.041 
3.11d6 
3 . L 3 d  
3.173 
3.214 
3 . 2 5 4  
3 . 2 i 3  
3. 3 d 7  
3 . 4 1 5  
3 . 5 i v  
3 . 6 3 3  
3 .  71 5 
3 .  l i d  
3.d3d 
3 .  9 2 6  
3 . Y ) l  
4.1),4 
4 .115  
4 - 1 7 )  
4.2 I 3 
4 . 2 0 )  
4 . 3 4 4  
4 . 3 9 1  
4.469 
4 . 5 J J  
4 . 5 i d  
4. h 4  5 
4.69 3 
4 .739  
4 .7d4  
4 . d 2 J  
4 . 8 7 1  
4 . 4 1 4  
4 . Y 5 0  
+ . ' I *  I 
5 . d 1 8  
Z . J I d  
5 . 1 1 1  
5 .  I 5 b  
5. I 1'. 
- 
't,2/Pt, 
. -  
. 2 2 l b O 2  
.ZdR182  
. I 9 6 3 3 0  
. 1 d 5 7 d 3  . I 7 6 3 2 3  
. I 6 0 0 8 1  
. I 4 6 6 2 8  
I 1 3 5 2 9 4  
. I 2 5 6 1 9  
. I 1 7 7 5 6  . 1 5 9 9 5 1  
- 1 9 3 5 1 8  
. 0 9 2 1 0 3  
. 0 0 3 9 6 7  
. a 7 6 7 5 6  
. 0 7 3 h 5 3  
- 0 7 0 7 0 4  
- 3 6 8 3 2 6  
- 3 6 5 5 4 7  
. O h 3 2 4 4  
. J b l U 9 7  
.0590Y5  
.1)57225 
. 0 5 3 ~ 1 7  
. 0 5 0 7 9 1  
- 0 4 d 1 0 7  
. 9 4 5 b  8 6  
.04 15 19 
. 0 3 8 3 5 5  
- 0 3 6 5 3 4  
. J 3 5 l 3 l  . 3 3 2 0 5 8  
. 0 2 9 4 5 4  
.92 7 1 9 1  
- 3 2 5 4 1 5  
. 3 7 3 7 1 3  
. 0 2 2 3 4 1  . 32 I 116 9 
. > I  9 V  36 
.01H?19 
. S l O 3 J 7  
. 0 1 7 1 7 )  
.)I6413 
. 0 1 5 1 2 0  
- 3 1 5 J d 3  
. 0 1 4 4 9 7  
. 3 1 3 Y 5 5  
. d l 3 4 5 1  
.bL2Vd5  
. 0 1 7 1 4 l  
. 0 1 1 1 5 9  . a1 1401 . J I  1'165 
. 0 1 0 7 4 7  
. i b i n 0 3  
. O P ~ ~ O R  
. O R ~ I  16 
. m i d i  9 6  
.34 35  nz 
. 0 3 9 7  I I 
. rt ~ 4 4 8  . I11164 
. J J Y d J l  . 1 0 9 5 4 2  
. .JJ9SSI  . JO9 I 7 ?  
. u J h + 5 3  
. . I ' l , l 745  . J ; U . , 4 0  . IlUd 3 5 L) 
p I / P t ,  
. u 1 6 3  
. '2d31L 
. 3 d 0 5 9 t  
. 0 1 6 1 5 :  
- 0 7 4 2 2 1  
-0 72 4 6 <  
. 0 6 9 3 2 1  
.06bb2'  
-0 64251 
. O b L L h l  
. 0 6 U 2 9 l  
. 0 7 n 2 6 ;  
. n 5 o h i c  
. 0 5 i m i  . 0 5 5  6 ' 9 C  
-0 5 4 4  l t  
. 0 5 3 2 3 '  
. 3 5 2 1 4 :  
.J51 1 2 '  
. 0 5 c i i (  
. 1 ) 4 Y 2 8 1  
. 04H451  
. 0 4 T b h 4  
. 0 4 h 9 2 i  
. 0 4 6 2 2 1  
- 0 4 5 5 5 4  
- 0 4 4  9 2  2 
. U 4 3  I 4 5  
. 0 4 l h d t  
-1143 I T S  
. 03VY35  
. I339157 
. > 3 d 4 2 H  
. 3 3 7 7 4 5  
. 0 3 7 1 3 4  . J 365JO 
. J 3 5 L 5 L  
- 0 3 3 9 3 0  
. 1 3 7 8 6 4  
.031Y09 
. 0 3 1 0 4 6  
.a 3 3 7 h  I 
. J 2 9 5 4 7  
. J 2 9 9 9 1  
.O2R77J  
. ' J27707  
. U 2 1 1 7 3  
.U7hb7H 
. J ? 6 2  I 4  
. 3 2 5 I 7 7  
. J 2 5 3 6 5  
. 0 2 4 9 1 5  
. J 2 4 6 J 6  
. l i 2 4 7 5 5  
. J 2 3 6 J 4  
. O L 3 3 0 7  
.u23\11 I 
..,27134 
. J 7 2 4 h I  
. 0 2 7  2 I 2  . .I2 I Y/, 7 
. n LL 6 72 
10 
I 
TABLE 11. - Continued 
(a) Concluded 
NMa 
b . Z I > O  
6 . 2 4 1 2  
6 .2667  
b.ZYl9 




6 . 4 1 L 1  
6.4350 
6 .4576  
6 . + I V P  
6.5235 
6 .5446  
6 .5654  
6.6072 
6 . 6 4 7 5  
6 . 6 8 6 7  
6.7251 
6 . 7 6 2 5  
6. 79'11 
6 . 8 3 4 V  
6.HICJ 
6 .9041  
6.V379 
I . J G 3  3 
7.Ob02 







7 . h l d l  
I .  7 2 4 1  
1 . n 3 1 r  
7.V3J2 
H . d Z 4 2  
8 .  I17  7 
r(.Zd15 
8. 3 b d 4  
8 . 4 3 ~ .  
6.501a 
H. 5 J ' t b  
11.59.1'. 







1 . 4 2 3 1 - 4  
1. 3485-4 
1.3176-r  
i . 3 8 4 ~ .  
i . z n u 3 - 4  
1.2 485-4  
I. 2 l d 0 - 4  
I .  I bdb-4 
1 . 1 3 3 1 - 4  
I .  lO7d-4 
I .9)540-4 
I .I) 117-4 




1 .3019-5  
3.11010-5 
7. 7215-5 
I .  4 5 73 - 5 
5.972 3-5 
5.53V6-5 
5 . 1 5 1 J - 5  
5.d335-5 
5 . 4  d J 1 - 5 
5 .  1 Lo 1-5 
4 .52 lL-5  
4.16 17-5 
3. d 1  7Is-5 
J . /+ 4 6 2  - 3 
3 . 1 3 i u - 4  
2 .665b-5  
2. b 3 5 2 - 5  
2 .4 3 4  4- 5 
2. 1 ,147- 2 
I . '46 1 3  - 5 
I . J ' + i b - ' >  
1.71GC1-7 
I .  h 1 ' . 3 - 5  
I . 5 r 5 4 - 5  
I. I nu7-4 
+ . n o l i - 5  
P / P  
V. b J 5 4 - 4  
9.391 3 - 4  
9. I d b l - 4  
A .  Y 9 0 J - 4  
d.UO17-4 
s. b 2  1 4 -  4 
A .  4 4  7 9 - 4  
H.Ld15-4 
H.1712-4 
7. vb7  I -  4 
7.d169-4 
7 .53au-4  
7.6758-4 
7.4047-4 
1 . 2  164-4 
7. 1 5 2 1 - 4  
b. 9 1 b 1 - 4  
L . 5 9 , O -  4 
6 . 4 d l o - 4  
6 . 2 9 2 4 - 4  
h. L Z d d - r ,  
3 .9352-4  
5 . / 7 1 * - ' 4  
5 . 6  l b k - 4  
5. 46 22-4  
4 . 3 2 9 7 - 4  
5 . 3 7 0 + 4  
4 . 8 j 5 L I - 4  
4 .6211-4  
4 .4  2,. 3-  4 
4 . 2  44 4 -4 
4 .0  J d  5-4 
3. d 51 (1-4 
3 . 6 3 1 1 - 4  
3. 5 2 4 ' ) -  4 
3.2 4 '1  I -1 
3.31 i L - 4  
?.d)11-4 
? . 0 1.1 4- 4 
?. , .136-4 
?. 3 341-4  
7. 191 9 - 4  
l . 9 l b . l - 4  
l . ' 2 1 4 , - , ,  
I .  1 4 3 ? - 4  
L . - 7 ? 6 - $  
1. l Z J 1 - $  
. I 7 3 2 1  
. l l l l J  
.11Jhl 
.1t.914 . l h 4 l d  
.1hlJG . l b 4 8 ( ,  
. I 5 4 7 4  
. l 6 3 h 5  
. I 5 2  5 9  
. 1 6 1 5 5  . l b 0 5 4  
. 1 5 9 5 5  . l 5 d 5 P  . 1 5  7h3 . 1 5 b 7 1  . 1 5 4 9 2  
.I5370 
. 1 5 1 5 4  
- 1 4 9 7 6  
. I 4  2 4  3 
. 1 4 h ? 5  
. I 4 5 5 4  
. 1 4 4 l  I 
. 1 4 ? 8 4  
.14i5h 
. 1 l > l I  
. L 1 6 8 3  
. 1 1 4 h 7  
. I  I 2 6 3  
. I  $ 0 7 3  . IZd42  . l.'b?q 
. 1 2 4 2 H  
. I : L 3 0  
. 1 1 6 . 1 ? l  
. I 1 5 7 1  
. l 1 ? 5 4  . 1 1  J 2  1 
. I . , 7 lU  
. L J S 5 5  . lJ151 ." I 4  I 2  
. " 4 l J ?  
. , 1 0 4 2  . 1 9  i 3 I 
.1'#$43 
2 . 7 5 6 3  
2.7570 
2 .7595  
2 . 7 6 l J  
2 .  7bZ5 
2 .  1639  
2 . 7 6 5 i  
2. 7 6 O h  
2.7bHJ 
2-76.)?  
2. 1 7 0 5  
7.7729 
2 .7741  
2. 7152 
2 . 7 7 b 3  
7. 17d5  
2 .7 i l J5  
2 .7d25  
2. T I ( * +  
2.75bL 
2.7Y8J 
7 . 1 5 3 5  
2 .791)  
2 .  7924 
? .7943  
2 . 1 ' 4 1 2  
2 .7999  
? . f l J L I  
2. b d 4 8  
2.8J711 
2 .4391  
I . d l ? l  
?.il42 
2 .6161  
? .M>91 
2.9143 
2 . 4 ? 1 5  
2 . 4  375 
2 .  'I 3 3 1 
2 . 3 3 5 1  
?. J 4  )* 
2 . 4 4 ) ' .  
? . H i + 3  
2 . 1 4 ( 1  1 
> . * 4 ! 7  
2 . i 1 t 4  
2 . 7 7 i n  
. 3 0 4 2 4 4  
. 0 0 4 0 h d  
.50 3 73 h 
-303d3J 
. 0 0 1 7 5 1  . 0 I1 7 6 d a 
. 0 3 7 6 1 0  
. 0 3 3 5 5 1  
-0 03 4Y J 
- 0 0 3 4 2 9  
- 0 0 3 3 7 1  
.003 3 1 4  
. O J 3 2 5 9  
. ,1J32l lb 
.JO31U5 
- 3 0 2 9 2 1  
. 0 0 2 M  1 7 
.00:75I  
. 0 0 2 6 n l  
. 0 0 2 h l '  . c 9 -54 ,  
. O J 2 4 0  1 
. 0 0 ? 4 2 1  
- 0 0 2  3J I 
.UJ.' ?', 7 
. J J 2 I I l  
.1rOlJ24 
. J O l 9 4 5  
. 3 J ~ R 5 4  
. S O L  1 7  I 
.3111(1 1 -  
. 031h26  
. J 0 1 5 3 1  
.a01 3 I C  
.0JI 3 I L  . 00 I 2 2  t 
. O O l  l ' ,  
.GO1 7 4' 
.11Jd.).l * . 11 C d  9 9 '7 
. JJdH I I 
. 10" I I .  
. na4 1 5 4  
. 00 3 9 e 5 
. n o ) o i o  
.UUUHI, 
.J3 , d l  ' 
A/A 
2 7  5.  JOJ 
23 0. JOO 
235. J O O  
2 4 0 . U O O  
2 4 5 .  Oil 3 
2 5 0 . 0 0 5  
2 5 5 . 0 0 ~  
7 6 0 . 0 0 0  






295 .000  
310.oou 
% 2 0 . 0 0 0  
7 0 0 . 0 0 ~  
35o.nnq 





~ o . o n o  
4 0 0 . 0 3 0  
4) U.U JU 
1 4  0.0110 
4bU..JO I 
4 d 0 . 3 5 3  
53'1.050 
5 2  5. \ I00  
550 .730  
5 7 5 . 3 J J  
hJ0. 709 
b 5 J .  903 
730.  J JO  
I 5 0 . l ) n  
nuo. 7 0 0  
A S J .  a m  
9 J 3 . 3 1 3  
NMa.2 
- 3 3 7 4  
- 3 3 1 2  
- 9 3 6 9  
- 3 3 b  7 
- 3 3 6  5 
- 3 3 6 %  
- 3 3 6  I 
- 3 3 5 1  
- 3 3 5 6  
. 3 3 5 5  
. 3 3 5 3  
- 3 3 5 1  
.33+9  
. 3 3 4 7  
- 3 3 4 5  
-3344 
.3340 
. 3 7 3 7  
- 3 3 3 4  
- 3 3 3 1  
. 3 3 ?  e 
. 3 3 2 5  
. 3 l 7  1 
. 3 3 2 J  
. 7 3 I P  
- 1 3 1 5  
. 3 3 I l  
-3306 
.33J2 
.I2 9 H 
. 3 2 9 5  
.32Rb  
. I 2 1 2  
-32 79 
- 3 2  7 2  
. 3 2 b b  
.37$,', 
. 7 7 5 5  
. 3 ?  5 I 
. 3 2 4 6  
. 3 2 3 d  
. 3 2 7 6  
. 1 2 1 1  . J 2 ?  7 
. 1 ? 2 4  
. 722  1 
. 3 ? 9 0  
46 .636  
47.0'.d 
47 .453  
4d.251 
41 .639  
49.025 
4 9 . 4 0 5  






5 1 . 9 6 ~  
52 .309  
53 .000  
53.677 
54 .318  
54 .984  
55.bZY 
96. 25 7 
56 .d76  
57 .464  
58.083 
59.d2R 
h0.  9511 
h 2 . 0 4 1  
6 3 .  1 0 4  
64. 14 I 
6 5 . 4 J 3  
66 .63 ;  
h7 .8?1  






111. I 1 1  
Bh.77C 
H7.bdC 
19. 4 b t  
91.01ri 
9 2 . 4 9 r  
4 7 . a 5 ~  
58 .673  
8 4 .  h u t  
02/P I 
6 .639  
8 . 6 5 3  
8.6bb 
8 .6?9  
8.692 
8. I l b  
8 .727 
A.739 
R.  751 
8.104 
a.  761 
n. 7 8 3  
6. $03 
8.1113 
' 1 . a Z i  
8.772 
8.793 
8 . 8 3 2  
d .  tJh9 











7. I d 0  
1.126 
9 .151  
9. I 7 4  
9. I I 7  
9.2111 
9.2 76 
9 . 3 1 1  
' 4 . 3 4 3  
9 . 3 7 3  
9 .431 
9 .453  
0.4 76 
9 . 4 9 9  
9.51'4 




5 .3J6  
5.342 
5 .318  
5.413 








5. 7 1  3 
5 . l i 4  
5 . d J b  
5.dS7 
5 . 9 2 1  
5.9i .J  
6. J Z L  
6.0YY 
6. 1 5 4  
6 .219  
6.263 
h. 31  5 
6 .419 
6 . 5 1 . )  
h . 6 l h  
6 .  7 1  I 
b . d J 3  
6.91 6 








n. 3 J 2  
8.b311 
*. I'r 3 
H.d35 
Y.032 
' I .  Lh5  
q . ? l 6  
. d o 8 1 7 4  . OOdOOl 
. D O ? R 3 4  
. O d l 6 7 5  
.001522  
-30 7 1 7 5  
- 0 0  72 3 3 
. 3 J 6 9 h h  
. 0 3 6 H 4 0  
- 3 0  7 097  
.006718 
.OObbOO 
. 0 0 6 4 8 7  
.a t36377 
. W b 7 7 1  
. 5 7 5 9 7 4  
. J J 5 7 9 l  
210 5 6 1 9  
. m h i b i  
. o n 5 4 5 7  
- 0 5 5 3 0 4  
. 0 3 5 3 2 2  
. 0 0 4 R 9 3  
. a n s i s v  
. 0114 I 6 9  . Dl14 h 5 3 
. 1 0 4 4 3 5  
. 3047  37 . 504056  
. 0 0 7 d 9 J  
- 0 0  3 737 
. d o 3 3 6 1  
. J 0 3 4 0 2  
.303(:57 
. 3 0 3 1 2 3  . JJ?r(86 . )926R3 . 0 J 2 5 J 7  
. J J 2 7 5 2  
. 2 3 7 7 1 6  
. 3 0 2 J Y 4  
. 3 J l 7 1 9  . 53 I 7 1 R 
. 001 w e  
jih.2 
. 0 2 0 1 1 I  
J 1 9 9 4  3 
. 019774  
. 0 1 9 h l I  
-1119451 
. O l 9 2 9 7  
. 0 1 9 l 4 7  
- 0  I 9 0 0 2  
. 1 1 R R 5 9  
. U I 8 1 2 0  
. 0 1 8 5 8 6  
- 0 1 0 4 5 3  
. O l 8 3 2 5  
. O I R ? C O  . 118071  
- 3 1 7 9 5 8  
. 3  I I 7 7  b 
. J l 7 5 J 5  
.11172v4 
. d l 7 3 9 2  
.OlbU97 
. 7 l 6 5 3 J  
- 3 1 6 1 5 7  
.0 l h  1 Y O  
t J l h 0 2 9  
. 0 1 5 7 7 2  
.u15*35  
.O I51  h 6  
.O I C Y  I 3  
. O l 4 6 7 4  
. 0 1 4 3 9 4  
. d l 4 1 3 1  
.01311R5 
. O I 3 6 5 3  
. J 1 3 ? ? 7  
, 2 1 2 9 4 4  
. d l 2 4 9 7  
. 0 1 2 1 * 2  
. J L I S Y 3  
. n i b 7 1 0  
. d L l b 7 b  . I1 I 1  I 5 0  
. a 1 3 9 3 7  
. 0 1 0 7 3 7  
11 
I 
TABLE II.- Continued 
(b) Product mixture B 
- 




. 0 2 4 I  
-0L'I'i  
- 0 3 4 1  
. U j Y 3  
.O47R 
.II794 
. l Z J 1  . 13,') 
-1510  . 1733  
.LO34 
. 24hb  
. 2 1 0 3  
- 3 1 4 5  
. 3545  
. * d l 3  
- 4 8 2  1 




. I O 1 2  . 7331 . d 4 3 4  
.V671 
1.00l)J  
I .  c 3 3 , )  
1.1053 
I . l 4 0 0  








1 .142 . ,  
1. d J 0 5  
l . R b j 5  
1.9152 
1 . l 6 2 1  
2.C05.1 
2 . d 4 5 0  
2.lJH3J 
2.1 l d 4  
2 .  I>lO 
~ . l d Z l  
2 . 2 1 1 3  
2.  2 3'Jo 
1 . 2 6 0 3  
Z.ZVld 
2 .3  16 2 
.2. 3b2J  
2 .4044  
2 .4433  
L.48J7 
2.515, 
L .  5 4 l L  
2.5752 
2.6037 









I .dCJL,  J 
9 . 5  ,i.5- L 
9.9V-9- 1 
F . , 5 , 4 -  1 
9 - 3 )  9 I U- L 
9. $ 8  I I - I 
9 . 9 7 ' ; t - l  
. I .  Y 5 ,, u- 1 
Y . 9 1 ' 5 - 1  
S . 81" 1 - I 
Y . b l  Lo- I  
S .  2 J i n - l  
L ) . l O Y l  - 1  
4.6/ -t- 1 
9.51W-L 
9.4 5 lu - I 
5.3 I b+ 1 
: ? . l d ' . L - I  
h. 1 1  1 2 - 1  
!i.',2 35-1 
8.3.,Jo-L 
H .  1 6 , 9 - 1  
7 . i l  l i - 1  
1.5'.'.1- 1 
I .  1 1  19-1  
L . 14,.<,- I 
5.5C'IS-l 
5 . l L ( L L - l  
5 . 5 5 1 4 - 1  
5 . 1 4 ( 1 ~ - 1  
4. l lR;2 -1 
4 . 6 8 - 3 - 1  
4. 5 170- 1 
4 . 2 4 ' , 5 -  I 
4 . G L L J - L  
J . ?I 3 I 3-  I 
I .  1'1 I h - i  
2 . c a 1 2 - 1  
7 . 3 4 L L - l  
2. J 7 t  0 -  1 
L . E L L Z - 1  
1 .bQl3-1 
I .  54.J"- I 
l...2,4-L 
I . J L 4 I - L 
l . L l J 7 -  1 
1.13in- I 
1 .  J O L  3 - 1  
L . C U l 1 -  L 
2 . 4 3 * 1 - ?  
3. 9 1  1 6 - 2  
3 . 4 4 ~ 3 - 2  
3 .  0 1 1 4 - 2  
7.0Zul-2 
7 . 2 6 1 7 - 2  
: .63v7-2 




1 . 5 4 5 4 - 2  
i. 2 6 36-2 




I . 5 Jbb-2  
I. i n + - 2  
P /P A/A 
J. D I I J  
1 4 . U ' J J  
2d. J U J  
17.5U3 
15. OULl 
12 .50 )  
LU.0114 
1 . 5 J J  
5. do11 
4 . 5 U J  
4. JL13 
3.5UJ 




1 . 3 3 3  
L.5':J 
1. L4J 
1. J i J  
1 .250  
l . ? " J  
1. li0 
1.l"J 





1 .113  
I. 1 2 3  
1.33J 
1 . 3 4 0  
1 . J t O  
1.J"J 
I .  1 2 0  
L . Z [ I J  
I .  300 
1.400 
I .  5 J 3  
1.hJ.J 
I .  7lJJ 
1.30) 
1 .903  
2. J J O  
2. I d 3  
2 .  Z J J  
2 .  ? 3 3  
L.41. I  
2. 5 J J  
1.009 
2 .  7 J J  
2 . d J J  
2.9011 
3.  J J J  
3.2Jd 
2 . 4 4 3  
1.bU.l 
3.  5 U J  
4 . 0 3 0  
4 . 2 J J  
4.4Dd 
4. bOJ 
4. 3 J J  
5.'130 
5 . 5 J J  
b . J d J  
b.5JJ 
NMa, 
. 9 h 5 '  
. Y J 5  I 
. J 7 l I  
. W b t  
. q 2 1 4  . 7')6. 
. I 1 3 1  
. I 5  7 > 
.<,A 7 )  
- 6 4 0 ,  
. h 1 6 4  
. 5934  
- 5 1 5 6  
. 5 0 0 5  
- 5 4 1 1  
. 5 3 6 7  
.52 7 r  
- 5 1 8 5  
. 5 1 0 4  
. 5340  




. 4 l I l  
. 4 1 3 5  
. i h ' 2 7  
.*6? 1 
.45u> 
. ' t> l J  
.4CbU 
. 441 ,  
. 4 3 1 4  
.433b  
. 430  1 
. 4 2 h 9  
. 4 ? 3 4  
. 4 1 7 2  
- 4 1 1 3  
. i 3 0 "  
1 . 0 7 '  
1 . 2 3 1  
1 .34 :  
1.4lt 
1 . 5 J ;  
1 .63 (  
1 - 7 4 .  




3 . l d 2  
3.42f 
3. 656  
3.db5 
4 .008  
4 .257  
2 .436  
4. 64 1 
4.17; 
4 . 9 2 6  
5 . 0 7 1  
5 .222  
5. 3 h l  
5 .496  
5 . 6 2 7  
5 .754  
5 . s 9 7  
6 . 2 ? 1  
5.446 
b .655  
b .d55  
7.048 
7.233 
7 . 4 1  1 
7 .5d4  
I. 750 
d .  I46 
5 .516  
3 . d 6 2  
1 . 0 6 1 ~  
1 . 2 0 s  
I .?J l  
1.309 
1.*32 
I . 3 3 J  
1 . 6 1 1  
1 .  713 
2.JJ.d 
2 .  J J Y  
2.535 
2 .122  
2.d93 
3 . J - d  







3 .941  
'1.JL5 





4 . 5 1 1  
4 .  h9d 
4.795 






5 . 4 9 4  
5. 6 3 9  
4 . 1 1 0  
1.J3h 







1 . J A Y  
1.1j4 
1.125 







1 . 2 1 3  
I. 2 2 2  
1.230 








I . J l J  
. . 3 2 2  
. .333 
. .34 3 
1.354 - 3 0  4 
1. 376  
.35p 
.4J  b 
- 4 2  3 
- 4 4  4 
) t,2/P t , 
- 9 9 9 9 9 3  
.9Y d b  8 L 
- 9 9 6 5 1  3 
- 9 9 3 8 2 4  
. 9 9 U d l 2  
- 9 8 4 3 5 1  
. 9 l h 6 3 8  
- 9 6  8 190 
. 9 2 6 6 6 7  
.88413h  
. a 4 1 4 q i  
- 8 0 5 4 4 6  
. 1 7 0 l 2 2  
- 1 3 7 4 4 1  
- 7 0 7 2 5 1  
, 6 7 9 3 1 2  
- 6 5 3 4 2 6  
- 6 2 9 3 9 4  
. 6 0 7 J 8 2  
. 5 n 6 2  71) 
. ~ h b a 6 2  
- 5 4 8 6 9 4  . 53 l b 0 2  
.5 1 5 6 9 4  
, 5 0 0 6 7 4  
. 4 8 6 4 1 8  
- 4 1  31 24 
.44 84 90 




- 3 5 6 5  1 I 
. 3 4 2 5 5 7  
.3296R9 
, 3 1 7 7 7 1  
. 3 J 6 1 1 4  
. 2 6 1 4 1 1  
.24 3 h 3 3  
- 2 n z z 3 a  
S 5 8 0 4 9  
.5 I 5  0 9 9  
. r e 9 9 2 4  
. 4 1 1 2 4 2  
. 4 5 5 9 6 7  
. 4 3 l 4 7 1  
. + I 1 8 5 4  
. 3 9 5 4 6 9  
. 3 3 8 9 1 J  
. 3 0 3 ? 5 5  
. 2 1 7 6 7 8  
. 2 5 8 0 1 3  
. 2 4 2 3 9 8  
- 2 2 9 4 7 9  
- 2 0 9 2 4 3  
- 2 0 1  1 1 4  
. I 9 3 9 5 3  
.la7511 1 
. I 8 1 8 7 9  
. I l b 7 L 4  
. I 1 2 0 2 7  
- 1 6 7 7 2 5  
. t i 8 5 8 4  
. I 6 3 7 8 0  
. 1 6 0 1 3 2  
- 1 5 6  7 6 2  
. 153612  
.141V33 
- 1 4 2 9  1 3  
- 1 3 8 4 4 4  
. I 3 4 4 3 8  
.I30804 
. I 2 7 4 9 6  
. I 2 4 4 6 4  
- 1 2 1 6 7 4  
. I  1 9 0 9 2  
- 1  l b 6 9 6  
. l L 1 3 7 4  
. l J b 8 3 l )  
. 1 ~ 2 8 a 4  
















3 . 4 7 2 1  
5 . 5 1 1 0  
3.5-50 
3. 5 8 4 1  
3 .6188  
3.0515 
3 . b Y L J  
J. 7129  
3 .  141'4 
J. I b V d  
3 .  7568  
3.d229 
3.6481 




4 . d 1 . 5 3  
4. Od3 i 
4 . l l l "  
4.15.13 
4 . l d 7 1  
4. 21'97 
4. 2 )Oh 
s.3212 
4. J 9 d l  
4 . 4 2 2 1  
4 . 2 l J l  
4.50.1* 




* . 7 9 5 1  
4 . r 0 5 r  
4. d I 4  J 
4 . L l l J l  
4 .9403  
.+.9d35 
5 . U l i 2  
, . 3 4 , 4  
5 . U l b J  
5.132)  
5. 1632 
5. l 9 1 d  
5 . 2 1 7 1  
5 . L 4 i J  
5.2612 
5.2943 
5. ? I  12 
5.341d 
5 . 3 6 + 9  
5.43Yl  
> . 4 3 L 3  
5.45Lh 
5.4114 
5 . ~ 7 5  
P/Pt P/Pt 
3 .  h 7 I U-2 
3.4JJ2-L 
I. 1 1 1  1-2 
2.352 5-? 





1 - 8 4  J4-2 
1 .O'I ! ,  3- 2 
1.512 7-2  
I .  4 u 5  ~2 
1.J711-2  
1.24 l d - 2  
1. ? 152-2 
1 . 1 4 9 4 - 1  
L . J i 3 2 - 2  
1.3 3 6 1 - 2  



















. 4022  
.3903 
. 3 9 4 d  
. 3 9 1 1  
. 3 a a ~  
. m 6 2  
.3836 
.3795 




. 3 0 4 6  




. 3 > 5 3  
.1539 
. 3 5 2 5  
.3512 
. j 5 0 0  
. 3 4 d V  
.3'.78 
. l 4  5 d 
. 3 4 4 Y  
. 3 4  3 1 
. I 4  16 
. 3 4 0  1 
.338P 
. 3 3 7 5  




- 3 3 2  3 . 1 3 0 3  
. 3 2 d 4  . I 2 h 3  
. 3 ?  5 3 
- 3 2  4 J  
. 1 ) 2 8  
. I 2  I 7  
. 3 2  J t  
. > I 9 7  
. ) I t l o  
. > I 7 4  
. J I 7 I  
. ) I 6 4  
. ) I  5 7 
. J l 5 0  
- 3 1 4 4  . J I  3a  
- 3 1 3 2  
. l 1 2 2  
.,I 1 7 
- 3 1 1 2  
- 3 1 3 5  
. 3 1 0 3  
.1O9.r 
. ) a 9 5  
. 3 J 9 1  
.3d0 7 
. 3 I ) R I )  
. 1 3  76  
. 3 O  7 3 
. J J 7 3  . i 0  h 1 
. i 4 b n  




l J . 0 7 9  
LO. 3 4 9  
10.609 
10.859 
















16. + a ?  
LO.  7 2 d  
L b . Y 5 0  
17.17h 
l l . 6 1 1  
1 9 . 0 2 7  
l d . 4 2 6  
l 8 . 0 5 ' )  
11). I 7 9  
19.535 
I5 .9d3 




22 .  300 
2 2 . 9 5 )  
23.539 
24. I d 5  
2'1.754 
2 3 .  330 
25.Q2 I 
Zb.327 
2 b . d l 3  
? 7 . 2 . l l  
2 1 .  I 3 6  
29.  I 1 6  
28.604 
29.01Y 






3 I .  0 9  3 
32. 330 
32. 6 5 9  
32.982 
JJ .331 
1 3 . 6 1 1  
3 3 . v 1 7  
34.219 
34.515 













1 . 0 2 1  






1 .611  
7.676 
1 . 7 ? 1  
7 .196  
7 . H 5 2  
7.905 
1 - 9 5 >  
H . d J 4  
3.05 1 
H.0'40 
Y . l d 0  
9.251 
4.332 




4. b I 8  
R . 6 Y O  
H. 7 4 3  
d . 8 5 4  




4 . 2 Y D  
Y.354 
9 . 4 1 1  
9.4 76 





9. l b d  
i . d J 9  
9 . d 4 H  





I U . 3 d l  
1 O . L l J  
I J . 1 3 8  
13.105 
I . J . l ? I  
l 3 . 2 1 6  
11.241 
1 3 . 2 0 5  
lJ .28d 

















l . 7 7 . J  
l . l V J  
1.013 
1 . u 2 3  
1 . 0 4 1  
1.865 




1 - 9 4 )  
1.963 
1 . 9 1 ,  
2. 0J J 




2 . 1 2 1  
L. 149 
2.17J 
2 . I V l  
2.211 
L . 2 b J  
2. 3J5 
2 . 3 4  7  
2 . 3 8 7  
2.42 5 
2 . 4 b Z  
2.497 
2.531) 
2 - 5 6 ?  
2 . 5 r 3  
2.623 
2 -  6 5  2  
2 . b d J  
2 . 1 0 7  
2.7J4 
2 . 1 5 9  
2.7d4 
2 . d J V  
2 . 3 5 3  
l e d 7 9  













1,2/P t , I 
. I 2 8 1 2 5  
. 2 1 4 5 2 0  
- 2 0 2 4 8 7  
. I 9 1 7 6 4  
. 1 0 Z l I l  
1 7 3 4 6 7  
. I 6 5 5 9 7  
- 1 5 1 8 6 6  
. 1 4 0 2 3 0  
- 1 3 0 3 7 6  




-00 7 5 0 4  
.003697 
.08OL45 
- 0 7 6 8 8 7  
.073d0V 
. 0 1 1 1 2 0  
.Oh0556 
.Obb l  12 . 06 3953 
.Ob1600 
.a59940 . 056408 
.053275 
- 3 5 0 4 7 0  
.04 7964 
.04 5692 
-04 3 6 3 0  
-04 L 747 
- 5 4 0 5 2 4  
.03 84 30 
.036Y76 
. 0 3 3 7 7 l  
.031083 
.OZd797 
. w i n 4 0  
- 0 2  b d  2 7 
.025114 
. 0 2  3bOd 
. O Z Z Z l b  
.02 L O B  7 
.U230?0 
. 0 1 9 J 5 1  
.ULt1104 
. d l 1 3 0 1  
- 0 1 6 6 5 9  






. O l Z I 1 Z  
.OLL157 
. 0 1 1 4 ? 7  
. O L + R O Z  
.OL 1 I Ob 
. 0 1 0 0 0 1  
. 0 1 0 5 2 4  
.3 I O 7  55 
.010500 
.OJ9150 . 3 0 9 5  2 7 
.009'1Ul 
. 0 0 9 0 9 1  
.008896 
P d P t . 2  
. 0 9 9 C l b  
- 0 9 6 3 3 6  
. 0 9 3 5 7 2  
- 0 9 1 0 7 6  
. 0 0 8 8 0 1  
. 0 8 b 7 2 9  
.081819 
.OB1419 
- 0 7 8 4 7 4  
.015886 
-0 1 3 5 9  3 
. 0 1 1 5 3 h  




.a63 73 1 
.D 6 2 5 1 8  
.Ob1390  
.U6J337 
- 0 5 9 3 5 0  
- 0  5 0 4 2  3 
. 0 5 7 5 4 0  
. 0 5 6 7 2 3  
. 0 5 5 9 4  1 
- 0 5 5  2 J  1 
.a54495 
- 0 5 3 1 0 5  
.a51989 
.0500'/2 
. 0 4 9 8 0 1  
. o c a 9 4 4  
- 0 4 8 0 7 2  
.041259 
. 0 4 b 4 9 7  
.045100 
- 3 4 3 5 1 9  
. 0 4 2 ? 3 8  
- 0 4 1 0 4 b  
. 0 4 5 i a z  
. 0 3 9 9 7 7  
. 0 3 9 O I J  
- 0 3 0 1 3 0  
. 0 3 7 3 2 4  
.J36502 
. 0 3 5 8 9 4  
. 0 3 5 2 5 5  
- 0  34  6 6  I 
.1334102 
. 0 3 3 5 7 9  
.0 3 3  OH 5 
.O 32 6 1 4  
. 0 3 2 1 1 0  
. a 3 1  7 6 0  
. J 3 L 3 6 3  
. 0 3 0 6 2 4  
.O 30218 
- 0 2 9 9 4 8  
. 0 2 9 6 3 2  
. 0 2 9 3 7 0  
- 0 2 9 0 3 7  
- 0 2 8 7 5 7  
. o z a 4 u 5  
.O2822b 
. 0 2 7 9 7 5  
.OZ7732 
- 0 2 7 4 9 7  
.021270 
. 0 2 7 0 5 0  
.0?6138 
13 
TABLE II.- Continued 
(b) Concluded 








5 . 6 2 6 ' )  
5. 64-7  










T , . H d l Y  




b . O I b 6  
o .J4La  
6.S9J7 
6.1317 
0. ld? ' )  
b .22bb 
b . 2 b J l  
6.3195 






6. I 7 7 4  
b.84< J 
I , . z l : J  
I.C3>1 
7 . J Y i i  
7.14dS 
7.2UL2 
I . L 5 4 1  
7. 3 d 5 2  
P/Pt 
2.3 I d d - 4  
z .2520-4  
2 . 1 d . Z - 4  
2.1294-4 
2 . U 7 ~ 5 - 4  
2 . O L d l - 4  
I .9"f L - 4  
1.5 1 0 6 - 4  
I .db92-4 
I . H . 2  !7 -4  






I. 5 2 A - 4  
1.43d-4 
1 . 4 c b I - 4  
1.3401-4 
I .2'150-+ 
1.24. 3 - 4  




I .  d l c 5 - i  
Y. 5 I 'd-5 
9 . 3 3  14-5  
n.5371-5 
n . : ' l 1 3 - >  
7:>d.'5-'1 
7.12.5-2 
b .7 2 1 7-5 
b. 35<'i-5 
5. I 1  3u-3 
5.1 I 7"- 7 
4. 72 + + - 5  
4 . 3 3 1  J - Z 
G . I > L Z - ' >  
J .  I C  1 1 - 5  
3 . 2 1 1 4 - >  
3 .  " 1 -<I- > 
?. 2 3 ,  ' I - ,  
2 . ' 7  I * -  9 
2 . 5 2  IT-5 
2. j 9 1 c , - ,  
P/Pt 
I .  . i i 7 - 4  
o.7.ldS-4 
3.5502-4 
3 .  il2U-4 
d . l r 5 5 - *  
3. J 2 b 2 - 4  
7.8 6 3  7-4 
7. 7 0 7 6 - 4  
I .  5 5 74-4 
7.4130-s 
<. 2 7 39- 4 
7.0 108-4 
h .  236  1 - 4  
8.7054-4 
3 . 1 . 4  7 5- 4 
h .  ,246-4 
0 . 2  1 11-4 
0.  1)) 7 3 - 4  
> . s t  4 * V -  4 
5 . 0 7  3 1 - 4  
5. 5lLJ<s-4 ). \ > 7 7 - +  
5.212 I -4  
5. JI > 3 - 4  
v . L. 4 i 4-1, ... l i l - 4  '. . ,I, 3 b-s  
4.2 1 J3-L  
'+. 1 J.r I - . ,  
1:13:1-.. 
3 .  1431-4  
1. 5 " s  1-4 
3.4 J Id-* 
3 . 2  z15-b 
I .  JJ+'l-+ 
2. 7 3 5 s - 4  
2. ' h 5 5 - 4  
> . . 2 ~ 1  9- 4 
2 .2J  I ) - +  
7. 1400-4 
?. 1 2 4  ! - 4  
1:,34*.-k 
1.n,u.,-'1 
I .  / . , , 3 - %  
I .b 1 7 5 - 7  
1 .  > * h J -  t 
1. ,4J 'J-4 
. 2 7 2 1 0  . 27UG9 
. ~ b d s t  
. 2 6 7 2 1  
. 2 b 5 1 2  
. 2 6 4 ? 1  
- 2 6 2 7 3  
. 2 b l Z S  
. 2 5 9 8 9  
- 7 5 8 5 1  





. 2 5 3 8 6  
. 2 4 8 5 2  
. 2 4 6 2 t  
- 2 4 4 0 9  
.L4199 
. 2 390 7  
. 2 3 R U 3  
. ? 1 h 1 4  




.22 ' .47 
.2.2155 
. ? i d ~ a  
.21614 
. 2 1 3 J 3  
. / l  l J 3  . :.I 7  2 I 
. I J L I L I  . 11'1 7 P  . 12'1 j 4 . l ' I l 2 t  
. l ? l l l  
- 1 1 4  14 
. I l L 3  I 
. l I * l l  . 1 1 2 1 C  . 1 5  ,e :  . 16, 7 4 b  - 1 ' > 5 > Z  
. I?JJ' .  
2 . 9 h * d  
d . 9 ~ 0  J 
2 . 5 t i d 4  
Z.9IJrS 
2.91Lb 
2 . 9 7 4 5  
2.9 Io3 
2. 5 7 0 4  
2 . 3 . I J L  








2. 99 19 
3 .  0dJ 1 
3.0034 
3.OubJ 
3 . U U d 2  








3.J j5 '1 
I . J l 9 7  
1 . I r 3 3  
i.JL.07 
3. J fqY I 
3..1731 
I .  ;! l i? 
1. J'l" I 
j . J l d ,  
I .  17.r- 
;. J 7 3 4  
1. l i s  '1 2 
I . ; .'.I 1 
!.d'!l2 
3 .  J'24 J 
?. J',b, 









2 h 0 . 0 0 U  
Lb5.000 






36.  IT' 
36. 461 
36.131 









3 V . 4 1 '  
3 9 . d b c  
40. 10' 
4J. 1 4 .  
4 l . l l L  
4 1 . 5 J i  
4 1 . 9 9 i  




4 * . 3 1 r  
45."41 
4 i .744 
4b.47P 




52-19 7  





9 7 . U V l  
63.065 
b l . 1 3 7  
b 2 . 1 5 1  
*3.1*2 
6 6 .  1 3 5  
b>.i)45 
3 q . i n r  















l J .bJ7  
l O . h L 3  
12 .653  
1 J . b d l  





l J . 8 3 5  
IJ. J 5 n  
1:1.9#J 
I J. u 2 3 
13.963 
l l .JJ /  
I I . J l d  
l l . J I 3  
1 1 . 1 1 4  
11.153 
L I . I V J  
1 1 . 2 2 3  
1 1.2'1 1 
11 .352  












3 .  Ldd 
3.205 























j .743 ,. 721 7 
3 . J I J  
3.JI2 
1 . V L L  
3 . 9 1 1  
i . J l 3  
* . a 0 5  






1 . 6 1 1  
. . 7 4 1  
i.3 I -  
+. db5 
t .9L4 
1 .  r n 1  
1 t,2/P t , 
.U08105 
- 0 0 8 5 2 1  
-008345 
. 0 0 8 l l b  
. 0 0 8 0 1 4  
. 0 0 7 d 5 8  






.006802 . OU6b 9 0  
.03 6 5  H 1 
.OJ6374 
.U06150  
. 0 0 5 9 9 d  







- 0 0 4  7 4  1 
.0045 30 
. a 0 4 3 3 8  
- 3 3 4 1  6 1  
. m 3 v 9 a  
.O03812 
.OO3643 
. 0 0 3 4 B H  
- 0 5 3 3 4 5  
.UJ3093 
.JOZH76 
. 0 0 2 h 8 A  
.UJ?521  
.UO2376 
. 3 J l h 9 5  
. 00 lbZ t l  
PI/P+,2 
.1)Zh629 
-0 26 4 30 
- 3 2 6 2 3 5  
.J76046 
. 0 2 5 8 6 1  
, 0 2 5 6 8 3  
.3255u9 
.I325338 
- 0 2 5 1  73 
. 0 2 5 0 1 2  
-02k854 
. 0 2 4 7 0 1  
. 0 2 4 5 5 1  
.O 2440  5 
. 324267  
.024 122 
- 3 2 3 8 5 1  
. u 2 3 5 9 1  
- 0 2 3 3 4 4  
- 0 2 3 1 0 5  
.02287h 
- 3 2 2 6 5 5  
- 0 2 2 4 4 3  
.022238 
.U22040 
- 0 2 1 8 4 8  
- 0 2 1 4 8 4  
.02LL42 
.020820 
. 3 2 0 5 l b  
.UZO229 
.U 1 9 8 9 1  
- 0 1 9 5 I 3  
. 0 1 9 7 7 4  
..I18991 
. J l 8 4 7 1  
. J l R 0 0 1  
.017574 
. U l b 8 2 3  
.13164P9 
.o 1 5 8 9 1  
. a 1 5 6 2 1  
. J I 5 3 b P  
-1115 130 
. u 1 4 9 0 4  
. J 1 4 6 4 1  
. O L T I O Z  
TABLE TI.- Continued 
(c) Product mixture C 
"3 
- .  ~- 
0.3050 
.&!CY . OL IY 
. ~ 3 + l  
- 0 3 9 b  
. U 4 1 1 )  
-3596 
. 0 1 9 Y  . 12 J d  
. l d 3 Y  
.la11 
. 1 7 3 3  
.iU34 
.&.7 
. 2 7 6 3  
- 5 1 4 0  . 3 5 2 0  
.4"74 
.4t3L2 
. 5 3 3 1  
. > C > L  . b o 2  1 
."40 I . I L 3 4  . lo32 
. a 4 3 2  
. Y b l l  
1 . JUJU 
l . d , > J  
1.1050 
I . l C Y I 1  
1 . 1 a J o  
1 . 2 I L O  
1.2014 
l . J " L 4  
1.3,Od 
i.41d5 
l . > O L Y  
L . U O 0 1  
1 . 7 4 3 1  
1.dJ-c 
l . d u J v  
1 . Y l C "  
1.9581 
L . J b 1 '  
i. 3- llt 
2.d104 
L.LlJ3 
L . 1 4 5 0  
2 . 1 1 0 2  
L . L G 5 3  
1.2,'" 
L.LTJI 
L . L O 4 1  
L.3udu 
L .  3520 
2 . 3 Y 4 1  
'.4>L5 
i. 40 44 
L . 5 i J l Y  
2 . 5 J 3 3  
L . 5 t J 4  
Z . > ' r l L  
Z.bl-4 
L .  0420 
L.7U2Y 
2 . 7 3 0 5  
i . 0 J 4 L  
___ 
- 
P/Pt P / P t  
- 
* . 5 3 1 , - !  
0 . 3 5 L I - 1  
0 .  13+'.-1 
I .  0 1.1,- 1 
I . 4 " l - 1  
I .  C 6 ) l - l  
~ . 3 + V ' - l  
I .  4 5 9 il -2 
i . .217*-2 
, . t223-2 
L.Z& 7 = - 2  
_). 9 . s :  - 2  
5 . t 4 d 5 - 2  
b .  39L1-2  
4 .  d2'7J-7 
9 .36  14-2 
>.Yn!L-2 
A / A '  
:. C C G  
!.il" 
1 . C I ' t  
l . C ' !  
1. " ? C  
I .  :4', 
1 . L i U  
,.cz.i 
L.:la !. '9.1 
, . I T 1  
1 . 1 1 r  
1.129 
1.110 
. . I+ '  
1 .114  
1.151 




1 . 1 v 2  
1.121 
! . L l , l  
1 .221  
1 . L l l  
1.21r 
1.224 
1 . L 3 L  
I . L ' . "  
l . ' . t 7  
1.1:4 
1.2c; 
! .2(  7 
1 . 2 1 4  
1. L I Y  
1 . 2 0 5  
l.<2Y 
1.31, 
I .  =?(  
~___ 
p I /P+, 2 
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TABLE II.- Continued 
( c )  Continued 
NMo 
L . d ' t o 5  
~ . 0 ( 1 1 ) 3  
L. YL 73 





j . l b L 4  
3.2405 
3.2512 






3 . 4 0 o 2  
> . 5 1 o J  
3.>*27 
3 . 5 6 d 4  




J . O U 4 5  
3.7d50 
3.7LlbL 
3. 7 d 4 6  
3 . d L I L  
3 . d 5 o l  
3. deY4 
3.9214 
3 . Y > L I  




4 . 1 6 1 1  
4.21 72 
4.2OV0 
4 . 3 1 1 7  
4 . 3 o ~ b  
4 . 4 0 7 1  
4 . 4 4 d 3  
4 .40  7 0  
4 .525u  
*. 30 09 
4 .5952  
4. b L d L  




4 . 7 7 o L  
4.dLaL) 
4.1541 
4 . 0 7 6 b  
+ . Y O 2 4  
4 . 9 2 i . 3  
4 . 9 4 8 2  
4 . 9 I U L  
4.YY17 
> . D l 1 7  
5 . 0 5 3 2  
5.0533 
5 . 0 7 2 4  
5 . J Y 2 1  
5.11 J Y  
5. I L Y 3  
P/Pt P/Pt 
3 . 6 t 3 1 - i  
>.3931-; 
) .1443-;  
c.4355-' -. 7531-: 
2 . 5 9 1  J-i 
L. 4 4 6 2  - 2  
~ . 1 9 L ) l - ;  
1.9961- i  
i . n z L 5 - .  
I. t d 2 7 - .  
1.559&-. 
I.Lsz'-i 
I. 9540-2  
1 . 2  I t c - ;  
1 .2737-1  
1 . 1 3 1 5 - i  
I. C7Y 7-2 
I . c 2 5 4 - i  
+ .7772-1  
Y r ? 2 9 1 - I  
d . 9 2 4 9 - ?  
0.5557-3 
Y .  21! 3-3 
7.8') t.7- 3 
7. t ? l 1 - 3  
I .  3731-3  
0.8357-3 
o . L i ) b l - ?  
5 . ' )2?7-  3 
3 .6893-3  
+.n58?-3 
3.3 l g 3  - 3  
A .  1057-3  
+.632d-a 
-.4272-? 
+ . 2 1 8 1 - 3  
3.69 17-3 
3 . 8 2 9 8 - 3  
3 . 2 1 7 5 - 3  
L . 9 5 5 5 - 3  -. l E 6 9 - 3  
d.5752-3 
2.4157-3 
L. 2 7L 5 - 3  
2.143t -3  
I. 9 3 4 ? - 3  
I . d & l d - ?  
I. 7 5 7 9 - 3  
1.6812-> 
I. t 108-3 
1.545-r-3 
2. r 7 5 n - 2  
1.4861-3 
1 . 4 - ~ - 3  
1.3310-3 
I . Z H 6 2 - 3  
1 .2443-3  
1 . 2 3 5 ? - 3  
1. lhd0-3  
L .  1?32-3  
I .  1005-3 
1. C695-3  
L . O I O Z - '  
1 . 0 1 2 4 - 3  
i .  6 1217-4 
r.37ZM-L 
I .  1462 -4 
j .  9302- . r  
9.8638-4 
A/A'  T2 /I 
1 . 2 3 5  
1.34t 
1.357 
1 .2r7  
1.377 
1 . 3 9 5  
1 . 4 1 3  




1 . 4 ~ 4  
1.5C3 
1 . 5 1 6  
I. 5 2 5  
1.541 
1 .553  
1.565 




l . t Z C  
I . t ? D  
l . t 4 3  
1.::3 
1 . 6 0 9  
! . t a l  
1 . 2 8 6  







1 . 1 I L  
1.145 
l . a l 7  
l . Y O t  
1 . Y 3 4  









L .  155 
2-17, 
2 . 1 9 :  
? . L L d  
2.225 
2 . i57  
2 . 2 7 2  
L . i b b  
2 . 3 C L  
2 . ? 1 7  
! . 3 3 1  
2.341 
! . 3 5 Y  
2.372 
c . 3 b 5  
! . : 5 8  
!.411 
1 . 4 2 :  
r . 4 3 5  
!.4L7 
P d P t . 2  
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TABLE II.- Continued 
(c) Concluded 
NMa 
5 .1414  
> . l o > i  
5 .1024  
5.13Y5 
5 . 2 1 6 2  
5 . 2 9 2 1  
5. L + d 8  
5.L641 
5.2003 
5 . 2 9 5 1  
5.31Jd 
5 . 5 2 5 7  
5.34u3 
5 . 3 3 4 1  
5 . 3 b Y U  
3 .3aJO 
3.41d4 
5 . 4 >  7J 
5 . 4 0 J U  
5 . 4 0 8 2  
5.21LO 
5. 2d b o  
5 . > D J L  . J. io 3 1 
5.00>5 
i. OL I >  
5.60V7 
3. 1 1  34 
5. I4V5 
5. I d  72 
5 . a r 3 b  
5.8" 14 
3.VJY4 
5 .  + * Y o  
5.YbdO 
b . O o z I  
b . 1 3 ~ 0  
b. l r 7 2  
0 . L 3 D d  
b .  31  I >  
Q.37LV 
a.41bY 
b . 3 ~ 5 0  
0 . 5 1 2 5  
b . o l  Ib 
0 . 6 ~ 1 1  
Q .  7351 
P/Pt A/A 
2 - 4 9  
2 . 4 7 1  
~ . 4 d 2  
i.443 
i . S U 5  
2.51: 
i . 5 2 t  
L.537 
2 .547  
2 . 5 5 8  
2 . 5 6 8  
2 . 5 7 8  
2 . 5 Y t l  
',.too 
L . 0 1 7  
2 . 6 3 :  
L . 6 5 5  
L . L 7 i  
2.cve  
L .  l C d  
2 .711  
c . 7 4 1  
L .  1 :  1 
' . I 1 6  
L. l e v  
L . t L L '  
'.b5- 
2. *?t 
- . v : :  
d . s t a  
c . % u  
; . C L L I  
I . ? 5 Y  
: . l l t  
1.17.  
>.C1t 
I .  i I' 
z . 3 1 5  
>. ? L +  
i. 4 5  I 
1 . 4 V '  
. . ' . a 1  ... 1 ;  
' . t L 7  
: . t L '  
z . 5 n n  
2 . 0 1 a  
~ - .  
17 
TABLE TI. - Continued 
(d) Product mixture D 
-7 
0.0033 . i 2 4 9  
. IJ i39 . C341 
- 0 3 9 J  
- 0 4 7 8  
C39d 
.0159 
. 1 2 0 3  . :339 
.1511  
.1753 . io34 
. i 4 o 7  
. 2 1 6 3  
.3146  
- 3 5 4 6  
.4074 
. 4822  
. c 3 5 7  
. 5652  
.bo21  
. 0 4 b l  
. l o 5 4  
. 1 8 3  
.3435  
. S t 1 1  
1.33d3 
1. C333 
l . iO5u  
1.1453 
1 .212)  




I .  5820 
1 . ~ 6 7 1  
1.7432 
1. dC30 
? . d b 3 *  
1.9111 
1 .5570  
2.3924 
i . C 4 O J  
2.U7Dd 
I . l l i 3  
i . i 4 3 1  
i . 1 7 2 L  
i . i C 3 1  
2 . 2 3 v >  
Z . 2 h b  
i . i d 1 . t  
2 .305,  
z . 3 4 i o  
; .35u7 
2 .41d7  
2 .434z  
2.4574 
I . ' . i a 7  
2 .5Jo i  
2.5d'J 
2.6125 
2 . t j 1 7  
I . 0 5 > 7  
z .  l i E 2  
1 .1836  
2.1478 
P/Pt 
1 . J O O L  , 





3.5 755 -1 




9 . 7 l L : - 1  
9 .66*L- l  
9 . 5 e r l - 1  
9.4cc'B-1 
5 . 3 i ~ S - 1  
9 . 1 ~ 4 L - i  
8.711s;- 1 
8 .5 jku-L  
8. ? 7 I i - i  
2 . 1 7 7 s - 1  




0 .  i c c c - ;  
5.113-P-1 
5.6"-J-1 
5 . l l : a - l  
4 . 5 3  I t .  -1  
4.11:L-l  
4 . 5 4 ~ b - 1  
' . . i l i 2 -1  
4 . 2 5 z k - i  
> .6L :+- 
3.17.7-1 
L .  ? i f , ' -1  




1 .5E-i  - > 
: . 7 > > 7 - !  
1 . j4c : - i  
1 .25-5-:  
1 .17.3-L 
1 .  L 1-4- I 
1. Y: V L - 1  
5 .  7 e .  5 -: 
9 .2  3 L> 7-  : 
i. 1 " i U - L  
d .,>.<-2 7.. 
1.5)  ;5-7 
7.,7-:-2 
- >  --I 
a .  J S  - 7  -' 




5 .  jULk-L 
5.1.4 : <I- ; 
i . h Z -  j-: 
4.3 : <.-; :. 2 7 ,"-: . .3-:L- 1 
2 .  d;-L-: 
i ..c;:-. 
-.21 1-. 
: .7 :7< -.- 
A/A 
o.oCI1 
24. oo i  
2 3 .  3oc  
17 .503  
! 5 . 0 0 ;  
1 2 . 5 3 3  




4 . 5 3 5  
: . j J O  
3. 0 0 3  
2 .100  
2.253 
2 .000  
1.9JO 
i. 6CJ  
1.400 
1.390 
1 .750  
1 . 2 3 0  
1.:55 
1. 1 0 0  
1 .050  








I. 3 e o  
1.JFO :. 100 
l.iJ0 
1.330 
1 .400  
1 . 5 0 0  
1.6311 
? . 7 C 3  
l.39d 
1. r 3 3  
i . J J J  
2.103 
2. iJ0 
2 . J J J  
;.411 
i. 5 i g  
2 . c 7 3  
i . 7 3 J  
2 .313  
T.933 
:.oca 
3 . 2 3 0  
?. $ 3 , )  
5. b 3 J  
3. S J S  
4.3u. l  
4 .203  
+ . 4 3 0  
4 . 6 L O  
4. riCJ 
i. , 3 3  
c . J1O 
e .  1 3 3  
:.n20 
- 3 3 ,  . J! 7 
.3 4 
. d 2 3  
. 3 3 3  









. 1 1 1  
.1j7 
. : 4 3  . 14Y 
.153 
. 1 3 1  
.103 
. l . ? l  
.111 
. 1 1 5  
.174  
. 1 J 2  




. 239  
. z 1 4  
.2:3 . L L  3 
. 2 ? 7  
. 2 ? \  
. 2 3 j  
. I $ *  




. " 9 R " Z I  
3 J b 7 5 1  
. 9 9 4 1 1 9  
. 9 9 1 2 ? 3  
. 9 8 4 ? 7 2  
.a7 7 0  12  
, 709 '1  1 
. ~ ? 7 3 7 c  
. ?95077  
. 9 4 4 5  53 
.1106789 
. 7 7 ' b 4 6  
. 7 ? 9 1 2 8  
. 7 3 5 J 5  1 
.63:?35 
. 5 :5447  
. 5 ? l r 2 4  
. 639  I 7 3  
. 5 R P 5 Z 6  
. 5051  77 . < > I 3 7 0  
.534001  . 1191  b.7 
. 5 7 ? ' 5 7  
. 4 6 0 0 2 9  
. 4 7 5 6 7 2  
. 4 5 1 1 2 2  
. + 2 9 J 5 &  
- 4 3 5 2 Q 7  
. 3 9 0 0 6 ?  
. 3 7 4 4 ? 1  
. 3 5 S l o 2  
.345:  3 2  
. ? ? 2 4 6 2  
.3?0:61 
.?OSL91 
. 2 8 5 ? ? 1  . 1 6 4 1 6 0  
. 2 4 0 i Q 4  
P d P t , :  
. 5 t 1 ' 9 7  
. 5 1 7 6 t ?  
- 4 9 2 5 8 4  
.4 7 7 9 t  9 
. 4 5 8 7 5 0  
. k 3 4 ' 0 7  
. 4 1 4 R l 1  
. ? 4 3 4 7 9  
. ? 4 2 2 7 1  
. ? a 6 7 7 3  
.281?RO 
.261$46  . ' 4 6 4 2 '  
. 2 ? 3 ( 4 7  
. 2 ? 2  8 9 7  
- 2 1 3 6 P b  




-181  7 t 4  
.171!82 
. 1 7 3 0 0 0  
- 1 6 9 1  56  . I 6  5 b I ? 
. 1 6 2  5 4 0  
. :53HO? 
. 1 4 5 9 7 ?  
. 1 4 k t H 7  
. i 4 J 8 4 ?  
. 1 3 1 2  79 
.1342:7 
. 1 5 l ?  51 
.12 9 736  
. 1 2 6 2 t 7  
. I 1 9 0 1 1  
, 1 1 4 1 6 3  
* 1.1 1 u7 0 
.i 701  
. : 2 4 n o s  
- 
18 
TABLE II.- Continued 
(d) Continued 
L. e ? d 4  
i . t J782  
i.515- 
2.9447 
i . 4 d ~ J  
j. c 1 2 5  
3.0458 
3.  c 9 3 5  
3 .1412  
3. l d ~ 7  
?.&2+7 
j . i b 1 7  
2.2962 
j.:2ak 
j . - j c l  
i. :*73 
3.'*1-3 
3 .*?59  
? . 4 b 4 >  
3.487b 
> .50b ,  
I. 5 3 1 1  
3 .5315 
> . > 7 1 2  
? . > 7 J 2  
; . t J d k  
: . L i 6 i  
3 .G5C:, 
3 . c 5 i 2  
; . 7 2 ~ J  
.'.74r> 
2 .7701  
. . c c ; 7  
>.o;r1 
1.0.37 
3 . 6 7 1 3  
3 . 5 - 5 2  
: . S 3 2 4  
> , . a q a  
f /P+ A/A 
7 .320  
7.53.: 
7 .  J J J  
D. 5 J ?  
?.  2JJ 
?. 7;o 
0 .330  
1.000 :. J P 3  
3.500 
4 .  ?J' 
5 .  > c o  
c .  , 3 ;  
7. li" 
q .  1 - j  
I. > ? I  
2. I r J  
! . l L  
?.531 
J. > J d  
1. :r 7 
1.;74 
1.; l e  
i . : > z  
1.; 17 
1 . 3 1 3  
1.31 2 
1 . 3 2 1  
1 . 3 5 3  
I . = > +  
1.3.5 
1 . 3 7 3  
1 . 3 3 1  
&.?,7 
1 . 2 ' 4  
I . ? > ' ]  
1.I.h 
1 . 3 4 2  
l . ! i i  
! . ? I 3  
, . & I 1  
I . * : *  
! . 4  J 
. . - ' 5  
..+?I 
1. .+ iS  
1 . r 4 k  
1 . 9 5 4  
: . , ' , I  
1 . 4 1 2  
l .*"> 




! . j - l  
! .53 . )  
1 . 5 , l  
1 . 2 7 -  
1. 5 9 1  
!.til 
l . 6 ' l  
I . 5 i I  
i.021 
1 - 5 0 ,  
i . t 7 O  
i.5,; 
1 . 1 : +  
:.'I7 
1.7'3 
1 .14)  
1.7-3 
1.774 
1 . 1 3 ,  
!.533 
1. S I  5 
I . d2 ,  !.::. 
1 . 6 4 3  
1.952 
;.461 
1 . 2 7 5  
?.UT1 
i . B 8 1  
1. 0 9 6  
1.974 




. .1+* :77 
.O!C'ZZ 
.<,?P'c19 
. 3 ' 4391  
. > ? ? i ? ?  . ,127 fi 93 
. I 2 7 1 6 1  
. J 2 6 1 ' l ~  
. 1 : 4 5 t <  . ; 2  3 1 9 ,- . 7 ' 1 C 5 9  
. ? ' S i 6 9  
.3:0075 
.01 11-76 . 3 :  Q :  2 4  
. 317*5?  
. ? i b 7 1 3  
.316572  
. 0 1  ? L a >  
. 3 1 4 9 3 5  
. 3 1 4 4 2 5  
. 0 1 3  j O 4  
.01I"P9 
. 3 i i 5 9 L  
. a 1 2 3 2 1  
. o ! ? ? e o  
. 3 i  1 b 5 1  . Q l 1 9 4 2  
.0?1346 




.OOC782 . O O o 5 b 4  
.93$3S5 
P d P t , ;  ~ _ _  
.n J l S 7 2  
.1 J?C?2  






.OB5 2 1  3 
. 'n410r . L ' + 2  2 6 ' . I o C 4 P 3  
. 1 1 3 4 ? 1  
. d?7kV6  
. J 7 b 1  5'4 
. 17 ,s= t ;  
.173774 
. J l ? l ? ?  
. 37173 :  
. i 7 2 1  P . 3 6 . 7 1 3 4  
. J b ' O C 5  . 7 $  
. J o l 5 1 5  
.rbC 7 5 t  
. 7 6 6 !  1 0  
. C b 3 6 4 5  
. > 6 Z C 5 9  
.Jblc-7 
. J6dCO5 
. J i ? 7 ' ?  
. 15'110 
. J i 1 7 7 1  . L 5 6 6 7 2  
A 5 5 0 7 1  
.:c=t'.1 
. 7 i 2 3 t . 0  
. 7 5 1 2 1 0  
.> ; . I153 
. ? 4 7 1 ' 1 3  
.C49?R7 
.$I 47 4 5 7 
. 3  i b 5 R 5 
. 3 4 5 9 6 5  
. I 4 5 2 9 7  
. C 4 k t 5 2  
. 3 4 4 0 5 2  
. 3 k ? 4 8 8  
. 0 4 2 9 5 1  
. a 4 2 4 4 1  
. 3 4 1  9 56 
. 0 4 1 4 9 7  
- 3  4J b ?  8 
.04C7?5 
. d 3 $ $ 5 1  
. @ ? 9 1 2 5  
. 3 3 6 1 8 ?  
. 3 3 8 4 5 4  
. 0 1 8 1 3 6  
. 0 ? 7 8 3 1  
.3 37 5 3 4  
. 0 3 1 2 4 9  
. 0 3 6 9 7 ?  
. 0 ? b 7 0 4  
.036444 
.3 36193 
. 3 0 ~ a ? r  
. w s n ~ q ,  
. d = ~ a 4 9  
19 
TABLE 11. - Continued 
(d) Concluded 
4. e 1 4 5  
4.63257 
4 .8430  
4 .8599  
4.81+4 
4 . 8 8 3 d  
4.9C29 
+ . S i 0 7  
4 .93d3  




4 .9953  
5.0077 
5.0194 
5 .d438  
5.C571 
5.0P97 
5 .1117  
5.1332 
5.15,;. 
z . l l v a  
5.1949 
5 .2171  
5.23:: 
5.27C2 
5 . > . J > C  
5.;3"6 
5 . 2 7 2 4  
5.4940 
5 . 4 4 2 3  
5.473- 







5 . 3 7 7 i  
5 . 5 t > d  
t .uLi12 
t . u 4 l J  
O . C 8 5 ?  




1 ! J . 3 ? 3  
i 1 5 . 5 3 J  
ZGd. 900 
2 1 5 . 3 0 3  
25 J. J O U  
L 5 5 . J ' 3 0  
26;. c o d  
2C E .  J Z J  
i70.000 
275 .000  
29c .  000 
285.030 
?40.000 
29 5 . 3 0 3  
I C C .  ;CU 
: : J . 53.1 
5; 5 . 2 3 2  
? iL .OJS  
3 4 C . C S G  
~ 
T2/T1 
l . i ? d  
1 . S j 5  
1 .9s3  
i . 2 5 3  




l . i .16  
1.9?3 
1.999 
2 . 3 J 6  
2.013 
I . J l7  
,.315 
2 .  132 
2.314 
; . . I S -  
2.Obd 
;.053 
; . I 3 1  
2 . l d l  
1 . l l j  
Z . l L 4  
2.134 
? . lG+  
i. 16't 
2.194 




i. 2 9 3  
z . 3 3 2  
C.?19 :. 510 
:.:,? :. * L  3 
1.423 
2 .+>5  
2.514 





' . + I 3  
't,2 /P t , 




. a00435  
. 3 3  82  7 3  





.oo 7 4 1 7  
. 007292  
.03 7 1.7 ! 
. 307 ' )53  
. 0 0 6 9 4 3  
.OS6724 
. J 3 6 5 ? 1  
. 0 0 b a 1 3  
.306 '51 
. 90C"RI  
.007bZ0 
. 3 0 5 b 6 9  
. 0 0 5 5 2 4  
.30 5 ' 8 1  
.10 5 2  5 1  
.I335714 
. 9 0 4 i C 3  
. 0 0 4 5 9 1  
.a34406 
. 0 0 4 2 3 5  
. 0 0 4 3 ? 5  . 003361  
. 0 5 7 6 9 1  
. 3 0 3 5 4 9  
- 0 0 3 2 6 3  
. 3 J 3 ? 5 5  
.50295 '  
.DO 2bH 3 
. g o 2 5 2 5  
. Q 3 2 3 0 7  
. 0 0 2 1 5 0  
.?O 2 3 5 5  
. C P I c 6 7  
. 3 3 l ? P k  
.3J!  357 . 0 J 1 T ? b  
. J3 i ?GB 
. a 3 5 7 1 1  . '335 43 1 
. 0 3 5 2 5 7  
.335040 
. 0 ? 4 8 2 8  
. 0 3 4 6 2 1  
. a 3 4 4 2 0  
. 3 ? 4 2 2 4  
- 3 3 4 0 9 2  
P I  /PI, *1 
- 3 3 3 8 4 6  
. 0 3 3 6 t 4  
. 1 3 1 s 9 3  
. 0 3 0 5 7 6  
. 3  90 732  
. 0 3 0 4 1 =  
.O 302b  t 
. 3 2 9 4 2 3  
. u 2 s o 3 7  . 0 Z d  6 1  't 
.0- :230 
. n 2 q ~ 3 !  
. ~ ? a 3 2 $  
.321924  
. J 2 1 5 4 ?  
. 3  27 l d 3  
. 0 ? 6 8 4 4  
. 3 ? 5  2 17  
. 3  I56 '1  
. J :5??6  
. 0 7 4 b 6 2  
. 3  ? 4 i ? b  
. ,' ? ?  P > ?  
.;??Jc5 
. J  2: l t  5 
. J 7 1 k C 7  
. J 2 2 1  5 5  
.52?  P s 5 







. 0 4 1 8  . OG9 8 
.Or99 
. 1 z 0 3  
. 1 3 3 9  
. l ' i l l  
. 1 1 3 3  
. 7 0 3 4  
. 2 4 h l  
. ? l b 3  
. 3 1 L h  
. 3 5 4 5  
. 4 0 7 4  
. 4822  
. 5 3 1 1  
- 5 6 5 2  
.64hl 
- . l a 3 2  
- 8 4 7  5 
. 9 h l  I 
1.0000 
. r n 2 1  
. 7 n 3 4  
1.0000 0 
9.7969-1 
9 . 9 9 9 L l  
1 .7942-1  
1 .0310  
1 . 1 1 5 0  
1.1493 
1 . 1 8 3 6  
1.?125 
1 . 2 6 1 2  
1 . 3 0 2 3  
1.1384 
1 . 4 1 8 3  
1 .5875  
I . 0 U O O C  
. ' I 5 5 9 1  
.9999'. 
. 4 s q q 5  
1 .6615  
1 .7430  
I .  803 3 




2 .0195  
2 . 0 1 6 3  
2 . 1 1 0 7  
5 .9971-1  
9.9886-1 
9 .1877-1  
1 . 9 ? 7 1 - 1  
9 . 9 l O H - 1  
9. . I d h b l  




q . S l d 7 - 1  
q . 3 9 3 1 - 1  
0 . ? 0 7 6 - l  
r ( .910l - I  
a . 6 H 3 l - l  
8 . 5 3 7 d - I  
P.3591-1 
s . 1 1 5 5 - 1  
7.81R'1-1 
7.4022-1 
7 . l ) h ? I - I  
'. 3 4 9 3 - 1  
6 . 1 5 1 8 - 1  
C .  fk7d-1  
5 . 5 5 4 3 - 1  
5. 1 0 3 0 - 1  
c . I l l l - l  
4 . 9 5 1 0 - 1  
4. 6 R 6 , ) -  I 
4 . i b l 4 - I  
4 . 2 ' 1 7 - 1  
3.G.197-1 
1 . 1 2 1 5 - 1  
q.vm2-1  
2 .1430  
2 . 1 7 3 5  
2 . 2 0 2 3  
2 .7296  
? .2556  
7 . 2 8 0 4  
2.30'-0 
2 . 3 4 5 4  
2.3R13 
2 . 4 2 7 2  
. 99991  
. 9 9 9 8 9  
. 9 9 9 8 1  
. 9 9 9 3 1  
. 9 ' J 9 l l  
. 9 9 9 9 4  
.qqI lb l  
.5580$ 
. 9 9 7 1 9  
. 9 9 6 4 P  
. 9 9 5 4 9  
. 9 9 4 2 3  
. S ' i ? 4 C  
. 9 9 9 L l  
.7A7fl7 
. 9 9 < 5 4  
. 9 3 ' 6 4  
. 9 1 1 2 0  
. 9 1 l r I P  
. S T 2 1 9  




. ' i 4 1 7 C  
. 0 4 4 U R  
. 5 4 0 9 9  
.931134 . '1 1 1 I q 
.9?<18h 
. '11614 
. Q l 2 7 ,  
. w ~ 7 i  
. 7 0 1 2 3  
2 .4626  
2.4956 
2.S2C8 
2 . s E b l  
2 .5839  
2.6102 
7. h352 
2 . 6 9 2 9  
2 . 7 4 4 1  













I . R 0 7  
1.701 
? .no7  
> . I O U  
7 . 7 3 0  
2.300 
1.030 
1 . 7 0 1  
P/Pt 
. 9 5 9 2  
.so31 
- 8 6 9 5  
- 8 2 6 3  
- 7 1 5 9  
. 7 7 ? 1  
. 1 5 2 4  
.6447 
. c 1 4 4  
. 5 9 1 4  
- 5 1 7 9  
. 5 5 7 6  
. 5 4 4 6  
. 5 3 3 3  
. c 2 3 5  
. 5 1 4 9  
. 5 3 7 0  
.4995 
.n4- ' .  





9.99 1 1 - 1  




9 .8998-  1 
5 . 8 7 7 7 - 1  
9. 9 3 7 9 - 1  
1. 1 7 0 6 - 1  
9. 5 6 4 8 - 1  
9 . 5 R I l - 1  
9 . 4 6 1 1 - 1  
9 . 3 7 1 2 - 1  
9 .1147-1  
H. 7841- 1 
8 . 5 X 4 8 - I  
8. 1 1 4 1 - 1  
8. 1794-  I 
7 . 9 3  2 8- 1 
7 . 6 ' 7 $ 7 - 1  
7. I 3 C L . -  1 
6 .7604-1  
A.OOd4-I 
5.8079-1 
5.hC' l -1  
5.1 736-1 
4 . 1 1 2 5 - 1  
4 .  71l.4- 1 
4 .5494-1  
4 .1559-1  
3.5655-  I 
3 .  I 172-  I 
7 . 1 1 9 9 - 1  
4.7787- I 
3 .053  
3.100 
3 . 4 c 0  
3 . 6 0 5  
? . P O 5  
4 . 0 3 3  
4 .703  
4 .400 
6.605 
4 . 5 7 3  
i . 0 c o  
5 .530  
b . J O 3  
2 . 3 q L l - 1  
2 . 1 1 1 1 - I  
1 . 9 0 5 7 - 1  
1.1131-I 
1 . 5 6 4  7 -  I 
1.4494-I 
I .  3'11 4- I 
I .  ?592- I 
1. I 7 = i -  I 
I .  Ill 3 1 -  I 
- 4 b 4 5  
. 4 5 7 3  
- 4 5 3 9  
- 4 4 5 1  
. 4 3 9 9  
.4352 
- 4 3 0 9  
- 4 7 5 9  
. 4 7 3 2  
. 4 1 9 8  
. 4 1 b l  
- 4 0 9 6  
- 4 5 3 5  
I. O l d ? - 1  
5. 119 1 - 2  
q .7752-2  
S . R C J Z - ?  
8 .1691-2 
l . '?1>5-? 
7. " I  1 R -  7 
6 . 9 1 2 ? - ?  




4 . d c ? 3 - 7  
4 .  GI.&%- 7 
4. 3 0 9 1 - 2  
4 .3174-?  
3 .8673-7  
3.4215-7 
? . , J b Q ~ - ~  
7 .  l h 3 9 - 2  
7 . 4 5 2 3 - 7  
7.0C97-7 
h.7605-2 
5 .9408-I  
5 .2513-2 
E . 3 9 7 C - ?  
4 . 1 2 1 9 - 7  
4. 7 6 1 4 - 2  
3.'+7hd-? 
L . * I G < - - ~  
. 7 9 8 8 R  
. 7 $ 4 e 5  
. 7 d 7 4 b  . I d 4 P l  
.7QOH4 
. I 1 7 1 7  
. 7 1 0 6 3  . I h 4 1 l  
. I + R ' ?  
. 7 4 ~ 0 5  
1 . 5 3 9 3  
1 . 5 ? t I  
I - , ,%SO 
l .L19ll(r 
1 . 1 7 6 )  
I .  1 0 7 5  
I .  1 9 1 3  
I . A ?  c 4  
1.54h1 
I . P 7 1 .I 
1 . e 9 4 0  
1 . 9 1 C T  
I . 9 3 5 2  
1 . 9 5 3 9  
1 . 5 1 1 7  
1 . q D P 4  
2.11339 
2.0h1tl 
? . C 8 5 5  
?.on+> 
TABLE IT.- Continued 
(e) Product mixture E 
5.0000 
. 1 2 4 9  
.0299 
. 0 3 4 1  . O? 98 
. 0 5 9 9  
. 0 1 9 9  
- 1 2 3 9  
. 1 5 1 0  
. l l 3 7  
. 2L&2 
. ? 7 5 6  
- 3 1  2 6  
. 3 5 3 l  
. 4 0  53 
. 4 1 8 L  
.5?  9'1 
. 5 5 9 4  - 59  5 1 
. h 3 ? l  
. b 9 2 4  . 7642 
. 9 2 4 p  
. 9 l V l  
. O h 9 4  
.79$4 
1 . 0 6 4 2  
1 . 1 0 1 1  
l.13LO 
I .  1 5 9 5  
1 . ? 3 1 4  
1 . 2 6 8 4  
I. 3O"'J 
I .  4 I I 2  
. o b i 8  
. 1 2 0 3  
. ? n i >  
i.7n7n 
? . i c e ,  
2 . 1 2 9 4  
7 .1 '51  
2 .  I f  74 
2 . I P 4 7  
? . ? l h 7  
2 . ? 5 1 2  
? . ? R ? I  
2.1U57 







.COl570 . cc s c c 5  . C 0'19 14  
.007005 
A'A* I N M o 1 2  
0.000 
24.030 









2 . 5 0 0  
7 . 7 5 0  
7 .000  
I .  R O O  
1.609 
1 . 4 c 3  
1.300 
1 .250  
1.700 
I .I01 
I .  3 E O  
I . L Z 5  
I .uuo 
70.0~0 
12 .500  
1 . 1 5 0  
i . n o i  
P2/PI 
1.Odl 
1 . 2 3 7  
I - 3 4 2  
1 .475  
1 . 4 V R  
1 .625  
1.116 
l . R l 7  
7.252 
7 .58Y 
2 . d d 0  
1 . 1 4 1  
3.118 
? . 5 7 *  
1 . 7 1 8  
1 .558  
4 . 1 6 6  
4 . 3 1 5  
4.4'15 
& . A 4 7  
4.722 
5 . U 6 4  
5.191 
5 .314  
5 . 4 3 3  
5 . 5 4 1  
9 - 1 6 ?  
5 .910  
6 - 1 6 ?  
6 . 3 4 5  
6 . 5 1 8  
6 . 6 d 7  
6 . 8 4 1  
c . q v 2  
1 .136  
7 .275  
I.hO1 
7.8'49 
8 . 1 1 4  
.q )n 
P2/PI 
1 . 0 7 1  
1.110 
1 . 3 0 1  
1 . 3 1 3  
1 . 4 3 5  
1 .543  
I . 6 3 h  
I .  7 1 9  
7 . 0 5 6  
2 . 3 2 1  
7 . 5 4 5  
2 . 1 4 1  
7 . 9 1  7 
3 . l l C  
3 - 2 2 1  
l . 1 5 5  
3.479 
3 . 5 9 6  
3 . 7 0 5  
3 . r c a  
' - 9 0 ' 1  
4 . 0 8 6  
4 . 1 6 9  
4 . 2 4 9  
4 . 3 2 6  
4 . ? 5 9  
4 . L 3 8  
'.we 
' t . h t 6  




5 .191  





q . v f . 3  
1 .005  
1.016 
1 . 0 2 3  
1 . 0 2 8  
1.032 
1 . 0 3 9  
I .  0 4 5  
1 .050  
1.069 
L . O R 3  
I .  0 9 4  
1.103 
1 . 1 1 1  
1 . 1 1 8  
I .  1 2 4  
I .  1 3 0  
1 . 1 3 6  
1 . 1 4 1  
1 . 1 4 5  
1 . 1 5 0  
1.154 
I. 1 5 8  
1. l b l  
1 .165  
1 . 1 6 8  
1 . 1 1 1  
1 .174  
1.180 
1.185 
I .  190 
1.194 
1 . 1 9 8  
1 . 2 0 2  
1.206 
1 . 2 1 0  
1 . 2 1 3  
1 . 2 1 6  
1.224 
1 .230  
1 . ? 3 7  
1:000475 
.999104 
- 9 4 6 9 2 5  
. 4 9 4 2 5 5  
.991249 
. 9 @ 4 5 3 2  
- 9 1 1 1  7 5  
.969376 
- 9 2 1 5 3 7  
. a 4 4 8 4 0  
.BO 7012  
. 7 7 1 8 8 1  
. 7 3 9 3 + 2  
- 6 8 1 4 8 5  
.h5571C 
.6 3 180 1 - 6 0 9 5 5 0  
. 5 8 @ 8 2 2  
. 7 n 9 1 1  i 
- 5 6 9 4 6 2  
.== 13'9 
. 5 3 4 4 c 4  
. 5 1 8 4 5 2  
. 5 0 3 4 5 2  
. 4 8 9 3 2 3  
. 4 1 5 9 4 6  
-4 '14Lh 
. 4 2 9 3 1 3  
- 4 0 9 4  I 4  
. 3 9 1 2 8 8  
. 3 1 4 1 5 $  
. , 59592  
- 3 4 5 6 5 9  
. 3 3 2 1 9 0  
. 3208R9  
.309876  
.285354  
. ?645R0  
. ? L h l l G  
I 
P I  /P+, 2 
. 5 6 0 3 9 1  
. 5 1 1 8 2 4  
- 4 5 2 1 b 6  
.414 lbO 
. 4 5 8 9 6 0  
- 4 3 4 5 3 8  
.L150'6 
- 3 5 8 7 6 0  
. 3 4 2 5 1 9  
. 3 0 1 1 1 1  
. Z H l l ~ O  
- 2 6 2 3 3 4  
- 2 4 6 8 3 2  
. 2 3 4 0 8 0  
. 7 ? 1 3 & >  .... . 
. 2 1 4 1 5 4  - 2Ch 110  
. 1 9 9 1 4 7  
- 1 9 7 9 1  1 
. L E 1 3 3 8  
- 1 8 2 3 0 7  
. 1 1 7 7 3 8  
- 1 7 3 5 h 2  
. l b914G 
. 1 6 6 L I 5  
. l b 2 9 5 0  
. 1 5 5 5 1 1  
- 1 - 4 4 4 3  
- 1 4 9 b 3 4  
- 1 4 5 3 6 1  
. 1 4 1 5 4 5  
- 1 3 4 9 6 8  
- 1 3 2 1 1 1  
.129485  
.127C64 
- 1 2 4 8 2 2  
. I 1 5 8 1 0  
. I  1 5 6 6 3  
. I  1 2 0 2 8  
. i ? e i c i  
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TABLE II.- Continued 
R . 4 3 C  
8 .67(  
8.091 
9.101 
9 .33s  
9.49F 
9.681 
10 .021  
10 .334  
10 .623  
1 0 . 8 9 3  
11 .14h  
1 1 . 3 ' 1 4  
1 I. b 3 9  
11.822 
1 2 . 0 ? 5  
12 .719  
12 .455  
lZ .582  
12. 153  
1 2 . 9 1 7  
1 3 . 0 7 5  
1 7 . 2 2 0  
1 3 . 3 7 6  
11 .519  
13 .h57  
13 .792  
14.050 
14 .294  
1 4 . 5 2 6  
14 .740  
14.960 
15 .163  






l 7 .067 
17.491 





.9 .116  
9 .364  
19.603 
. 9 . 8 1 4  
* o . n w  
' 0 . ~ 7 ~  
' 0 . 4 H S  
'C.bY4 
' 0 . 0 4 1  
1.2d5 
1.412 
1 . 6 5 6  
1.835 
7 . 0 1 3  
2 . 1 3 4  
2.35' 
7 .521 
7 . 8 4 5  
3.033 
7. c n 4  
(e) Continued 
2-83" 7 




3 .0069  
3.0352 
3 .0072  




3 .2869  
3.3186 
3 . 3 4 8 3  
3.3767 
3 .4026  
1 . 4 2 7 7  
3 . 4 5 1 5  
3 .4741  
3 .4958  
3 . 5 1 6 5  
3 . 5 3 A . 3  
3 .5553  
3 . 5 7 3 5  
3 .5913  
3 .6087  
3.6405 
3 .6707  
3 .6991  
3.7259 
3 .7512  
1 . 7 7 5 7  
3 .7987  
3 .8201  
3.8409 




4 .0250  
4 . 0 5 8 5  
6 .0098  
4 . 1 1 9 3  
4 .1471  
4 . 1  734 
4 .1984  
5 .2222  
L.245C 
4 . ? 6 b R  
4 . 2 0 7 7  
4 . 7 0 7 9  
4 .3272  
4.36L1 
4 .3910  
4.4157 
4 .4315  
4 .4472  
4.4675 
4 . 4 7 7 4  
4.4920 
4 .5063  
4 . 5 2 0 3  
4 .5340  
L.5474 
4.5606 
4 .5735  
4 .5862 
4 .59P1  
4 . 3 4 6 0  
P/Pt 
?. 5166- .  
2 .  3069-; 
2.1211-. 
I .  9 7 1 7-; 




1.2856- i  
1. 1652-;  
1 . 0 6 4 0 - ;  
9.037A-. 
8 .3941- '  
7 . 0 3 C h - :  
1.3379-. 
6 .8906-I  
6 .495  1-- 
h. 1196-:  
5 .9  1 8 4 - :  
5.52 69-2 
5.261 > - -  
5 . 0 1  e?- .  
4.7951-' 
4 .  K"9L-7 
4.3998-! 
4. ?740- '  
3.1087-: 
3.6342-' 


















?. 4 W b  -4 
i . 5943-4  
1 . 4 3 3 4 - 4  
3.0085-4 
I. 6 7  7 5-4 
7.2701-b 
>. 9467-4 
5. 6477-4 >. 1140-4  
i . 8 1 5 5 - 4  
i . 6531-4  
5.4458-4 
' .7615--L 
5. f lb94-4 *. H9R4-4 
1. 13 75-4 
I. 5859-4 
b.4426-4 .. 3077-4 
,. i r ~ 7 - - 4  
I. 115 7 7- 4 




3. 'G7 4- ; 
1.9771- .  
3.  1 lfl4-; 
2.9 N Z - ;  
2. 1 4 7 1 - '  
2.5849- ;  
2.4402-. 
2 .1933-:  
1 .9904-;  
1 .8210- i  
I .  6 7 14-2 
I .  E.542- i 
1 . 4 4 7 4 - i  
1. '579- ; 
I. 2 7 1  5-i 
I .  1 9 8 7 - i  
1 .1328-2  
1.0739-2 
1.02 0 7- 2 
9.  724 I - '  
1 .2P .34 -?  
8. E091-2  
11. 1673-3 
I .dC. 1 2 - '  
7.5580- '  
6 .  7Y38-? 
h. ? b ? l -  3 
5.9R72- ' 
5.6414-3 
s . 3 4 0 1 - 3  
5 . l 6 7 W 3  
4 .  H 198- ? 
4 . 5 5 5 1 - 2  
e.0799-:  
7. 7 8 5 4 - =  
4 .  -900- ? 
4 .  2 0 1 9- 7 
1. 7942-3  
3 . 4 5 1 1 - 7  
3 . 1 7 3 9 - 3  
?. 0 3 2  7- 1 
2. 724"-7 
7 . 5 G 4 1 - 3  
7 . 3 8 5  3-3 
7 . 1 4 4 8 - 3  
? .1196-3  
7. 3174- 9 
I .  9762-3  
I .  81  Ir 6- 3 
I .  7 3 12- 7 
1. b550-  3 
I .  5207-  7 
1 .4617-3 
I .  4062-3  
1.7015-3 
I .  7 6 1 1 - 7  
I. 2 Z l F 7  
I .  l ' i 7 h - 7  
1. 1 4 h O - 3  
I .  5851-7  
I . I I I ~ - ~  
1.u 1 9 1 - 2  
I . ,143 h- ' 
1 . 0 1  94- 4 
I . l l 9 6 - 4  
C.6E91-4 
9 .41  17 -4  
5 .  17bLI-4 
9.77911-4 
a.1525-4 
. 7 = 3 2  
. 7 4 8 3  
. 7 4 1 7 '  . 13951 
. 1 3 5 b  
.73181 . 7203 
.7210 '  
. 7 l h 0  . 71 Ob! 
. 705  7 i 




. f 8 5 5 <  
.bR21' 
. 6 7 9 0 (  
. 6 7 4 9 1  
. 6 1 3 0 '  
- 6 1 0 2 ,  
. h 6 7 6 l  . * & 5 0 i  
.bG?5 i . hbCl 
.6511C 
. 6 5 5 h f  
.'.514L 
. 6 4 1 4 f  
. b 4 3 7 (  
.b+0li 
- 6 7 6 7 3  
.b2348  
. C 3 0 3 ?  . 6) 74 c 
.b7454 
. c7175  
. & I 5 7 1  
.h03T€ 
. < ' l i l c . i  
. ~ n ~ 7 4  
. 5 V 7 h l  
. 5 8 4 6 e  
.51l049 
.5 lh49 
- 5 7 2 6 6  
. 5 1 8 9 R  
. 'k941 
. 5 0 2 0 1  
. 5 5 R l l  
. 52522  
. < + ? 4 ?  
. 54942  
.5465C 
. 5 4 0 9 1  
. 5 7 8 7 7  
. c 7 5 h 0  
.'7375 
. C  nvo 7 
. c ~ o c . ~  
. 5 7 a i '  
. 5757h  
. 5 7 7 6 7  
. C Z I I L  
. 5 1 H V 4  
. ' L A 7 7  
. 5 1 4 6 4  
. 5 1 ? 5 5  
. 5 1 0 5 1  . ..n n 5 I 
~ 
2.134G 
2 .3572  
7.37 79 
2 .3970  
7 .4147  
2.6312 
2.4466 
2 .4745  
2 . 4 9 9 6  
7 .5770  
2 .5424  
7 .Sh01  
2 .5781  
2 . 5 9 3 9  
2 .60  86 
7.67) '  
2 .6352 
7.5477 
7 . 6 5 R 6  
2.bhS4 
2 .b796  
2 .6893  
? .h9Ph 
2. 1 l 5 P  
7 .7239  
2. 1 3 l b  
7. 74 7 
2. 15S7 





1 .97 '3  
7 . W I l  
7 . 1 6 1 0  
7 .8787  
7.RS3S 
7.1074 
? . e 1 5 2  
7 .9n87  
7 . 1 2 1 7  
7 . 1 1 7 4  
2 . 9 4 4 1  
7 . 9 5 5 1  
2 . '46. ' 0  
? . 4 7 4 ?  
2 . 9 8 2 9  
7 . 1 9 1 1  
? . 9 4 8 9  
3.0067 
3.51 7 3  
7 .0200 
3 .0264  
1.03?5 
1.0440 
1 .7495  
1 . 0 ' 4 7  
3 . 7 5 5 1  
?.OCLC 




3 .  GnbS 
1.U'il.fr 
? . a s p 1  
1 . lC lH 
1 . 1 ' 1 5 7  
7.nq0' 
. 1 1 1 8 1 '  
- 1 0 5 3 7  
.C9?b5'  
.1)94541 . OR1951 
.C8580> 
.0820? 
. 0 6 9 8 3 '  
.Ob5041 
. 06JRP '  
.O<l?'( 
. 0 5 4 0 2 i  
. 0 2 1 1 5 f  
.C4d5Rt 
.C4527 i  . 0 L't I 7 r  
. 0 4 7 2 t 4  
. 0 4 > 4 1 f  
. 0 3 d 9 1 i  
. 0 3 7 4 3 '  
. 0 7 ~ 4 ? 1  
. ~ 7 5 0 6 ~  . n 7 4  79t  
. n 3 3 b i ~  
. n i l 4 9 1  
. a26772  
.03'51F 
.OS752P 
.027I ' l !  
. 075RlF  
.n74563  
. a 7 7 4 7 7  . c z z  1 s 4  
. a 7 1 4 5 1  
.C235R6 . c 1 9 7 s c  
- 0  1' )?=5 
. 0 1 1 4 4 0  
. O 1 5 O a 3  
. U 1 ' + 9 2 7  
.OI397Y . 0 1  3 c 5 9  
.0 1'791. 
. I ; l I C 1 5  . c1 I O O R  
. a 1 3 4 6 4  . C S ? Y  7 1 
. C C ? 5 2 4  
. C O l l l 7  
. d o 4 7 4 1  
. 00 t i ?99  
. c n 7 7 ~ 8  
. c c r 7 6 z  
.C0.1082 
.COT516 
. G D 5 S C 4  
. 00b54h  
. O ' ) L . 4 0 1  
. O f l b ? l 7  
.1)55044 
. O C b R P O  
. ( '?557P 
. 0 ~ 5 7 z 5  
. r r ~ 4 3 9  
. ? o > ? n ~  . 0 0  6 I H 1 
. C " 5 0 t l  . r c G v . 6  












1 7 . 0 0 [  












7 6 . O O C  
?7.OCC 
29.00C 
3 0  .ooc 
78.00r 
3 2 . 0 0 r  
34 .0c r  









i 5 . o n o  
t i O . O C 0  
M S . O C 0  
9 . ~ . 0 0 0  




1 2 0 . 0 0 0  
1 2 5 . O C O  
I35.0CC 
I 'r 1. GO')  
15u. 000 
155.503 
I 6 3 .  o o n 
i h 5 . n c o  
110.0c ' )  
175 .107  
I H S . 0 0 )  
1 VI). no0 
1 1 5 . 0 C )  
2GS.CCJ 
7 15.  0CO 
??e. 101 




1 7 0 . 0 0 0  
inn.000 
7 1 3 .  o n n  
7 1 0 . 0 0 7  
NMa, 




. 3791  
.37h2  
. 3 7 3 5  
. 3 6 0 8  
- 3 6 1 0  
. 3 5 7 7  
- 3 5 4 8  
. 3 5 2  I 
. 3 4 9 6  
- 3 4  74 
- 3 4 5 3  
. 1 4 3 4  
. 3 4  16  
. 3 7 9 9  
.33R 3 
-3268 
. 7 1 5 4  
. 3 3 4 1  
. 3 3 1 6  
. 3 1 0 5  
. 3 7 9 4  
. 3 2 7 4  
. 3 2 5 5  
.377fl 
. 3 2 2 2  
. 3 7 3 7  
. 3 1 9 3  
. 3 1 8 0  
- 3 l h 7  
. 1 1 5 6  
. 7 1 4 5  
.1119 
- 3 0 9 7  
.3077  
. P O ~ V  
. 3 0 4 3  
. 3 0 7 8  
. 3 0 1 4  
-3011 
-798 ' )  
. 7 9 l H  
. 1V61  
. 7 9 5 8  
.294H 
. 7 9 4 0  
. Z V 3 1  
. 2 9 ? 3  
. 2 9 1 h  
. 7909  
.?R95 
. 2 6 5 9  
. 7 8 d 3  
.2'77 
. ? o r ?  
. ? 8 6 6  
.21161 
. 7 3 5 6  
. 2 8 4 7  
. 2 8 4 2  
. 2 8 3 6  
. ? a 7 4  
.2d7Q 
. 1 8 ? b  
. 3 6 4  r 
. 3 1 2 n  
. 2a5  I 
P 2 h  
6. L O  












7. I 2  
1.82 









8 .5e r  
P . k 4  
8 .70  
@ . d o '  
8 .91 I 
9 .00  
9.59i  
9 .18 :  
9.76' 
5.341 
9 .411  
9.48 '  
9.551 
9.7Oi 










0 .885  
U.951 
1.015 
1 .076  
1 . 1 3 4  
1 .191  
1.297 
1 .347  
1.796 
1 .443  
1.4R9 
1 .532  




I .  174 
I .  172 
1.90R 
1.1144 




1 . 2 4 ,  
1.25; 
1 .25;  
1.261 
1.26' 
1 .26 '  










1 . 3 2 1  
1.330 




1 . 3 4 1  
1.350 
1 . 3 5 3  
1.356 
1.362 
1 .367  
1.372 
1 .171  
1 .382  
1 .387  
1 . 3 9 1  
1.795 




1 . 4 3 2  
1 . 4 4 0  
1 .448  








. . 512  
. .519 
. . 525  
. . 531  
. . 5 3 1  
- 5 4 9  
- 5 5 5  
. 5 h l  
. 566  
.572  
. 5 7 8  
- 5 8 3  
- 5 P 8  
. 5 9 4  
. 599  
. 6 0 4  
- 6 0 9  
.615  
- 6 7 0  
. b 2 5  
)t,2/Pt 
. ?3110I  





. l b 0 4 6 i  
. 154665  
- 1 4 3 0 1 4  
- 1 3 3 0 4 5  
.I24413 
. I 1 6 8 6 6  . L lOZ02 
.LO4279 
. a 9 8 9 7 5  
. 0 9 4 2 0 4  
. 0 8 9 8 8 0  
. 0 8 5 9 5 0  
. a 8 2 3 5 4  
. 0 7 9 0 5 1  
- 0 7 6 0 1 9  
- 3 7 3 2 1 1  
. O I O 6 l l  






. 0 5 2 2 3 5  
- 0 4 9 6 7 3  
. a 4 1 3 5 6  
. 0 4 5 2 5 1  




. 0 3 5 1 6 7  
.032411  
-03 0 0 b 3  
- 0 2 8 0 3 9  
. 0 2 6 2 7 5  
. a 2 4 7 2 5  
- 0 2 3 3 5 0  
. 0 2 2 1 2 3  
. C ? I O Z I  
. 0 2 0 0 2 5  
. 0 1 9 1 2 I  
. 0 1 8 2 9 7  
. a 1 7 5 4 2  
.a16848 
. O l b 2 0 8  
.I315615 
.Ol5Cb5 
- 0 1 4 5 5 3  
-0 1 3 6 7 9  
- 0 1  3 2 0 9  
. O I 7 0 l b  
.012446 
- 0 1 2 0 9 7  
. 0 1 1 7 6 7  
. O l l 4 5 5  
. O l l l 6 O  
. 010879  
. O l O b l Z  
. a 1 0 3 5 9  
. 0 1 0 1 1 7  
.009P87  
. 0 0 9 6 h 7  
.I309457 
P I  /Pt, 
. 1 0 0 8 4 €  . lO603! 
- 1 C 3 5 l F  
- 1 0 1 2 5 4  
. 0 9 9 1 9 €  
- 0 9 1 3 2 4  
.095601  
- 0 9 2 5 4  1 
- 0 0 9 8 9  3 
- 0 8 7 5 7 6  
- 0 8 5 5 1 8  
. 0 0 3 6 7 3  
- 0 8 2 0 1  1 
.o e c 4 s 5  
- 0 7 9 1 1 7  
- 0 7 7 8 4  1 
- 0 7 6 6 h 5  
. 0 7 5 5 6 9  
. 0 1 4 5 5 2  
. a73598  
. 0 7 2 7 0 5  
.071064  
-071C68  
.O 7031 6 
.O b 9 6 0 3  
. O F  092 6 
. O b 8 2 8 1  
.Ob7070 
- 0 t 5 S I 6  
- 0 t 4 9 6 2  
.Ob4023  
. a 6 3 1 5 0  
.Ob2335 
- 0 6 1 5 7 1  
- 0 6 0 8 5 3  
- 0 6 0 1 7 7  
- 0 5 5 5 3 6  
- 0 5 8 0 7 1  . 0 5 6 7 8 3  
- 0 5 5 6 2 4  
. 0 5 4 5 7 5  
- 0 5 3 6 1 9  . 0 5 7 74 c 
- 0 5 1 9 2 9  
- 0 5 1 1 7 5  
. a 5 0 4 7 2  
. a 4 9 0 1 4  
. 0 4 9 1 9 6  
. 0 4 0 6 1 l  
- 0 4 8 0 5 9  
- 0 4 7 5 3 5  
- 0 4  IC37  
- 0 4 6 5 6 2  
- 0 4 6 1 1 1  
. 0 4 5 6 7 5  
- 0 4 4 8 h 2  
. 0 4 4 4 8 0  
. 0 4 4 1 1 1  
. 0 4 ? 7 5 b  
- 0 4 3 4 1 2  
- 0 4 3 0 8 4  
- 0 4 2 7 6 1  
. a 4 2 4 5 2  
.042154  
. 0 4 1 8 6 4  
. 0 4 1 5 8 2  
.U41307 
.04 1041  
. 040531  
. 0 4 0 7 n i  
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4 . 6 1 1 0  
& . A 2 3 1  
4 . 6 3 4 9  
4 . 6 4 6 6  
4 . 6 5 8 1  
4 . b h 1 5  
4 . 6 0 0 1  
4 . 6 9 1 1  
4 . 7 0 7 6  
4 . 1 1 3 3  
4 . 7 2 3 9  
4 .7343  
4 . 1 4 4 h  
4 . 1 5 4 0  
4 . 1 1 4 9  
4.1148 
4. 1 9 4 1  
4 . 9 1 1 4  
4 .8720  
6.8501 
4 . 8 6 0 1  
4 . 8 8 5 6  
4 . 1 0 7 1  
4 . 9 1 9 5  
4 . 9 3 5 9  
L . 9 5 2 1  
4 . 9 8 1 5  
5 . 0 1 1 1  
5 . 0 4 7 0  
5 . 0 1 1 2  
5 .19Rb  
~ . l l l ~  
5 . 1 6 3 3  
5 . 1 9 1 9  
5 . ? 2 3 5  
5 . 7 7 1 h  
5 . 1 3 7 3  
5 . 7 8 1 9  
? . 4 ? P R  
5.4 7 1 2  
5 . 5 1 5 5  
5 . 5 9 4 3  
= . c 3 1 2  
5 . h b h 5  
5 . 1 3 3 3  
5 . 7 6 4 9  
5 .  roo6 
P/P+ 
- 
3 .  7 2 8 8 - 4  
3 . 6 7 1 1 - 4  
3 .  53C. l -4  
3 . 4 4 4 9 - 4  
T .  3 5 F I - 4  
3 . ? 1 6 3 - 4  
1 - 1 9 7 5 - 6  
3 .1??0-4  
1.0496-4 
2 . 9 8 U 7 - 4  
2 . 9 1 2 6 4  
2 .0496-4  
Z . 7 0 0 1 - 4  
? . 1 2 R 9 - 4  
? . 5 1 1 9 - 4  
2. h l l l - 4  
7 .  5 1 7 ? - 4  
2 . 4 1 * 9 - 4  
?. 3?6?-4 
7.  ?41'3-4 
7 .  1 6 ) R - r .  
? . 0 9 9 h - 4 
7 .118" - .  
1 . 9 + 1 > - 4  
I .  q 9 I  1-4 
I. a > ? $ - *  
I. 1 2 5 1 - 6  
1 . b ? U 7 - 4  
1. 5411 1-4 
1 .461  1-4 
I .  3 0 9 ' 1 - P  
1.2315-4 
I .  16  111-4 
1. l ' l h r l - 4  
1 . S 1 1 6 - 4  
9 . 1 7 7 3 - c  
9 . 3 7 H k - 5  
1 . 7 3 1 1 0 - 6  
I .  1 ' 1 0 5 - 5  
h .  b 1 2  5 - 5  
5 .  d 4 9 ? - L ,  
5 .  s c 1 I -  5 
'1.14ZL-5 
4.9 I 1 '- 5
4.656h-'1 
4.4?,.1-5 
I.i c i i - 4  
Q . 5 3 5 4 - 4  
3 .  3 4 0 0 - 4  
9 . 1 4 4  7 - 4  
I .  1 1 6 6 - 4  
l . R J 6 l - 4  
1 .h47 5 -  4 
l . 4 d 5 h - 4  
I .  1 3 4 9 - 6  
7. I d 1 9 - 4  
7 . 0 ~ 0 5 - 4  
A .  q 1 6 1 - 4  
b .  7 8  1 1  - 4 
E .  5 6 2 6 7 - 4  
6 .  24?;-4 
6 . 4 2 6 5 - 4  
h. 7144-4 
f,. 1 01 6 - 4  
q. 9 3 2  '- 4 
5 .  7 1 5  I- 4 
c.. '.407-(. 
5 . 1 7 5 3 - 4  
9 . > l V ? - 4  
5 .  1 7 2 1 - 4  
1.. , J  1, 9- '. 
4 .  I I- 4 
4 . 6 1 0 3 - 4  
4 . 4  4 4  ? -  4 
4 .  .> 1*3-  4 
4.0'.>+.L 
1 . a b 7 3 - 4  
I .  7 ) 6 5 - 4  
7.5237-4 
3 . 3 i 2 1 - 4  
3 .  'P54-4 
1. l h 1 . V - 4  
2 .  * 2 ?  5- 4 
7 .  A I  1 7 - 4  
7.4 1 1 4 -  4 
7 . 7  ,'.I-' 
1 .  I 3 I I -  4 
.'.,1150-4 
1 . 3 1 7 1 - 4  
1. 7 1 " ) - 4  
I. ,I I 1  I -  4 
I . 5 h 4 3 - G  
I .  4 9  I I - (1 
I. 't 754- I 
3 . 1 r ) e ~  
1 . 1 1 2 1  
1 . 1 1 5 6  
3 . 1 1 8 6  
1 . 1 2 1 1  
1 .124d  
1. I 2  78 
1. 1 3 0 A  
1. 1 1 1 5  
3 . 1 1 6 2  
3 .  I 1 9 0  
3 . 1 4 1 6  
3 .1L47  
3 . 1 4 6 1  
3 .  1492  
1 . 1 5 1 1  
3 .  1 5 6 4  
1 . 1 C ' l V  
3 .  l b L l  
l . l b 9 5  
1 . 1  7 3 6  
3 . 1 7 1 5  
7 . 1 0 1 3  
1 . I t " O  
3 .  l e e 5  
~ . 1 1 1 9  
3 . l V P h  
1 . 7 ' 1 4 R  
3.>IJG 
1. 2 1 b Z  
1.7215 
7 . 7 > 1 1  
I.>316 
l . , r F ?  
1 . 3 ' 4 6  
1 . 2 5 4 3  
? . ? e l l  
x . 7 7 1 7  
1 . 2 7 4 8  
I . ? P 5 7  
3 . 7 0 7 7  
1. 11 ' R  
3 .  I O V I  
3 . 3 1 4 1  
7 .  3 1  R R  
7 . 3 2 1 3  




7 2 5 . 0  
2 3 5 . 0  
2 4 C . 0  
? 4 2 . 0  
2 - 0 .  c 
7 5 5 . 0  
? 6 5 . O  
270.0 




7 9 5 . 0  
7in.o 
7rn.o 
To0 .n  
3 1 0 . 0  
1zn.o 
311.1 
3 'I I . 0 
'5o.o 
1w.n 
3 1 ' l . C  
1.rU.n 
3 F C . 0  
4 m . n  
4.7n.o 
4r0.0 
G h 0 . Q  
4 a P . % i  
5JT. c 
5 > 5 . U  
543. c 
5 1 i . c  
&C3..1 
h 5 O . n  
1 0 o . r  
15,l.C 
'113.0 
6 5 J . C  
9cc.c 
1 r : i . r  
1,O') .n 
I I C 0 . (  
I 1 5 O . C  
1231.c 
1 1 5 i . r  
.~ 
NMAa.2 
. 2 B 2 2  
. Z A l 8  
. 7 8 1 4  
. 2 R l l  
. Z R 0  7 
. ? M U 4  
. 2 7 9 1  
- 2 1 9 4  
. 1 7 9 1  
- 2 1 5 0  
. 2 1 0 5  
. 2 1 0 2  
.?I00 
. ? 1 1 7  
. 2 7 1 4  
. ? T h 9  
.2lh4 
.2 159  
. 7 1 5 5  
.?I50 
. Z l L h  
. 2 7 * 2  
. ? l 1 d  
. 2 1 3 4  
. 2 1 2 1  
. ? I 1 7  
. 2 l I O  
. 2 7 5 4  
. 2 b 9 9  
. 7 6 9 2  
. Z b i l h  
. ? h 7 4  
- 2 6 6 4  
. 2 1 < 4  
. 2 b 4 5  
. ? b l R  
.280i 
. ? i 1 n  
. 7 b n ~  
. ? b ) n  
- 2 6 2 3  
. 2 6 l l  
. ? b o 5  
. Z h O U  
.?595 
. z q v c  
. 2 5 9 b  
2/P I 
? 3 . 7 5 t  
7 3 . 9 o j  
? 4 . 0 4 <  
7 4 . 1 n '  
7 4 . 3 2 .  
7 4 . L 5 C  
?4.594 
2 4 . 1 )  
Z4 .85 f  
? 4 . 9 8 t  
2 5 . 1 l t  
!5.24i 
2 5 . 3 b i  
25.491 
2 5 . 6 1 ,  
7 5 .  1 3 '  
? 5 . 9 7 1  
? h . Z O  
> b . 4 3 1  
7 6 . b 5  
7 h . a i  
7 1 . 0 d  
2 7 . 2 9 1  
' 1 . 5 0  
? 7 . 7 0 2  
? 1 . 9 3  
2 8 . 2 9  
ZM.66 '  
z v . 0 7  
? 9 . 3 1  
2 9 . 7 2  
3C.538 
1 3 . 9 ?  
3 1 . 2 9  
3 2 . 0 1  
1 7 . c 9  
3 3 . 3 4  
31.958 
1 4 . 5 4  
3 q .  1 3  
3 h . I h  
7 6 . 6 6  
3 1 . 1 5  
1 l . h l  
1 8 . 5 1  
x n .  I 34 
3 n . o i  
. -~ 
)2/P I 
1 . 9 1 2  
1 . 9 4 4  
1 .916  
2 . 3 3 8  
7.090 
7 . 1 2 7  
7 . 1 5 5  
2 . 1 8 2  
2 . ? 0 9  
2 . 2 3 6  
2.262 
2 . 2 ~ 7  
2.317 
, 2 . 3 3  7 
? . 3 8 5  
7 . 4 1 1  
. 2 . 4 1 5  
1 2 . 5 1 9  
2.563 
1 2 . 6 4 0  
l ? . h l e  
2 . l l h  
i 2 . A Z I  
, ? . R R l  
1 2 . 9 4 9  
13.309 
1 3 . 0 h h  
11.134 
1 3 . 1 9 9  
11.260 
1 1 . 3 1 6  . 3 . 4 1 6  
1 1 . 5 2 8  
1 3 . h 2 1  
l 3 . 1 8 8  
1 3 . 0 6 3  
1 4 . 1 0 1  
1 4 . 0 6 4  
1 4 . 1 2 5  
1 4 . 1 8 2  
1 4 . 2 3 7  
1 4 . 2 H 9  
2 . 0 0 0  
2.068 
i 2 . c n i  
~ 2 . 1 5 2  
1 7 .  i n 1  
1 . 6 2 9  
1.63'. 
1 . 6 3 9  
1 . 6 4 4  
1 . 6 4 S  
1 . 6 f 3  
1 . 6 5 0  
1 . 6 6 3  
1 . b 6 7  
1.612 
1 . 6 1 6  
1 . 6 8 0  
1.605 
1 .689  
1 .693 
L.hPR 
I. 1 O h  
1 . 1 1 4  
I .  1 2 2  
1.73C 
I .  1 3 e  
1 . 1 4 6  
1 . 7 5 1  
I .  1 6 1  
1 . 1 6 8  
I . 1 l L  
I .  l R <  
l . R O >  
1.82f 
1 . 8 4 1  
1 . 8 5 t  
1 . 8 7 I  
l . R 8 =  
1.89f 
1 .92 :  
1.945 
1.91: 
1 .99t  
2.01 i  
2.03f  
7 . 0 7 f  
2 . 0 9 r  
? . l l i  
2 . 1 3 (  
2 . 1 4 f  
2 . I h i  





. 0 0 0 1  
- 0 0 8 5  
- 0 0 8 3  
.a007  
. O O R O  
. 0019  
.0071 
.OO7b 
. 0075  





. a 0 6 6  
.a064 
- 0 0 6 7  
.OObC 
. O O 5 F  




. 005c  
. 0 0 4 €  
- 0 0 4 6  
. 0 3 4 4  
. 0 0 4 i  
.COG( 
-003 '  
. 0031  
.003C 
.J03! 
. 0 0 3 1  
.ooze 
. o o z i  
. 002*  





.ou 1 i 
.no1 t 
. 0 4 0 2 0 1  
. 0 4 C 0 4 9  
. 0 3 S 0 1 1  
.035590 
.0353lt 
. 0 3 9 1 5 4  
. a 3 0 9 4 4  
- 0 3 8 7 3 0  
-038538 
- 0 3 8 1 4 2  
.038150 
. 0 3 1 9 6 2  
. a 3 7 7 1 9  
- 0 3 1 5 9 9  
- 0 3 7 4 2 3  
. 0 3 7 2 5 1  
. 0 3 b S l b  
. 0 ' 6 5 9 5  
.O36205  
- 0  3590  1 
. c 3 5 7 0 0  
- 0 3 5 4 2 2  
.O 3 5 1 5 4  
. 0 3 4 0 9 5  
- 0 3 4 6 4 4  
. a 3 4 4 0 1  
- 0 3  19-31 
. 0 3 3 5 0 0  
- 0 3 3 0 8 1  
. 0 3 7 6 9 1  
. 0 3 2 3 2 1  
- 0 3 1 8 8 9  
- 0 3 1 4 7 1  
.O31089  
. 0 3 0 7 2 1  
. 0 3 0 0 4 1  
. 0 7 9 4 Z b  
.02 8 864 
- 0 2 8 3 4 8  
. 0 ? 1 8 1 2  
. 0 2 7 4 3 2  
. a 2 6 6 3 0  
- 0 2 6 2 1 6  
. 0 2 5 5 3 1  
- 0 2 5 6 2 1  
- 0 2 5 3 1 1  
. 0 2 5 0 3 1  
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TABLE II.- Continued 
(f) Product mixture F 
NMo 
o . m n n  
.,I749 
- 0 7 9 9  
. 0 7 4 1  
. 0 3 9 4  . '14 7 R 
. o w e  
. n r q q  .I 2 0 3  . I 3 3 9  
. I 5 1 1  
. I 1 3 3  
.7034 . ?4+ 6 
. 7 7 6 3  
- 3 1 4 6  
.3<4= 
. 4 87 7 
. 5 1 1 7  
.56< I 
- 6 0 7 1  
.64C 1 
. 7 R 3 7  
. 3 4 1 4  
. 9 & 7 1  
. 4074  
. 1 0 1 3  
I .no01 
i.io=n 
1 . 1 3 3 0  
1.1494 
1 .1816  
1 . 2 1 2 6  
1 . 7 6 1 7  
1.3073 
1 .23P4  
1 . 4 7 8 4  
1 . 5 9 7 6  
1 . 6 6 7 7  
I .  1407 
I . 8 0 7 6  
I . S h o o  
1.911'1 
1 . 9 < 1 =  
2 .0397  
7 . 0 7 6 5  
7 . 1 1 1 0  
2.nir17 
2 . 1 ~ 7 1  
7 . 1 1 7 e  
2 . 2 0 7 6  
2 . 2 2 9 9  
7 . 7 5 5 9  
2 . 2 8 0 7  
2 .3043 
2.3481 
7 . 3 8 9 6  
2 .4215  
2 . 4 6 2 8  
2 . 4 9 5 9  
? . - ? l o  
2 .  5 5 h 3  
? . c 8 4 1  
2.  F l c b  
7 . 6 7 9 1  
7.7448 
7.79111 
7 . 6 1 ~  
P/Pt 
I .  O C O l  I 
9 . 9 0 6 5 -  
9.99s0- I 
9.9934-1 
? . 7 9 I I - '  
9 . 9 8 7 1 - I  
v .  '> 7 9  ?- ' 
9.9642-1 
9.'1110-1 
9. q w a - 1  
9.8 1 2 7 - 1  
9. R 3 7 R - I  
9. 7105-1  
9. h h 4  1-1 
9. "C 17-  I 
1 . 4 h 0 7 - I  
g . 3 7 1 1 - 1  
q .1145-1  
4. 1 8 4 6 -  1 
8 . 5 7 4 5 - 1  
8 . 3 7 3 9 - 1  
f l .  1 1 n 1 -  I 
7 . 9 3 7 4 - 1  
1 . 6 O Q  I - I  
7 . 1 3 5 1 - 1  
6 .  I l 1 4 9 - 1  
5 .  H3h9-I  
5 .605  7 - 1  
4 . 3 1  19- I 
4. 7 1  3 - 1  
4 . 5 4 R + l  
4.2 I 7  I-  I 
4 . 0 5 5 3 - 1  
3. Af.5'1- I 
1 .  1768-1  
2 .  I l 4 5 - 1  
7 . 3 9 0 7 -  I 
7 .1169-1  
I .  77 '17-1 
I .  5 1 4 7 - 1  
I . G E 9 s - I  
I .  357'1-  1 
I .  7C.87-I  
I. 1 1 6 1 - 1  
I. 1 0 ? 1 - 1  
I .  0 3  qc-1 
9 .7777-7  
4.80?9-2 
R. * l o + ?  
1 . 9 7 6 4 - 2  
7.6148-7 
h . 9 7 5 1 - 2  
6 . 4 7 8 9 - 2  
5 .9552-7  
<. v.77--7 
5 . 1 1 9 0 - 7  
L.8413--7 
, , . l I 2 ? - >  
4 . 9 3  1 4 - 2  
2 . 4 7 4 4 - 7  
7. Q'rs-' 
7. 7 C P 3 - 7  
6 . n 7 R b - i  
s. I 7 3 0 -  I 
1 . 7 0 5 2 -  I 
7 . q n z i - z  
4 .5704-7 
3 .  a i  15- 7 
P / P +  
l . O l l 0 0  f 
4 .  QVh 9-1 
1 . 9 V 5 L - I  
1.1142- I 
9.4171-1 
1 . 7 8 4 6 - 1  
9.9 4 7  I- I
" . U 6 R Z - l  
9.4 7 I O -  I 
9.9 194-  I 
O . 9 8 6 6 - l  
9.R51 1-1 
Y. 7 9 5 5 -  I 
1 . 4 1 ' 6 - 1  
0 . 5 1  R 7 -  I 
9.7 '31 3 - I  
1 . 2 3 7 7 - 1  
8 .  h 9 3 9 -  1 
1. I n i n -  I 
p.qin7-1 
P . ~ ~ Q O - I  
p .  76ilO- I 
Q. 1358-1 
1. 9 7 0 7 -  I 
1 . 4 0 ? ' - 1  
1 . 7 h ? h - l  
6 . ' 4 9 R - I  
h . 1 5 9 3 - I  
5 . o c o 3 - I  
E. 5 5 4 R - 1  
5 .  3 l 3 5 - I  
5 .  1 I 1  8-  1 
4 . 9 5 1 5 -  I 
4.',465--1 
4 . 4 h I 0 - I  
4 .  7 7 1  1-1  
1 . 5 1 3 7 -  I 
7 .  I 77o- i  
>. 771 0-1 
7 . 4 9 4  I -  1 
7 . 2 6 , S T - I  
'* 0 9 1  1- I 
I .9? 19- I 
I .  78 '2 -1  
I .  o 6 h 4 -  I 
I. + s 7  I -  I 
I .  4 h 1 9 -  I 
I. 3" 7 s - 1  
I. 7 1 7 0 - 1  
I .  7 4  I > - I  
1 . 1 0 6 s - 1  
I .  1 3 2 0 - I  
1 . 0 8 1 7 - 1  
I .  0 3 5 6 -  I 
1 . 9 3 1 6 - 7  
9.1 7 5 3 - 2  
a .  > 7 3  7- 7 
7 . 0 5 4 4 - 2  
1. 4 9 ' 3- ? 
7 .  'I I 14- 7 
c.  L, 164- 7 
5.?671-7 =. 9 4 )  6 - 7  
9.6 57 9- 7 '. 3 8 9 - 7  
C .  4 7 3 3- 7 
C. 3615-7  
1.7 r e o - ?  
~ 
I .  v n n i  
.9799' 
. 1 9 9 Q f  
. 9 7 9 1 1  
. 9 9 9 9 :  
. 9 1 9 4 '  
. 99981  
.99911 
. 9 1 9 3 '  
. v 9 1 1 ,  
. 9 9 9 9 :  
.Q9P61 
. 9 9 8 0 ~  
. 9 9 1 7 (  
. 1 I k L '  
. 90545  
.91'.2' 
. 9 " ? 4 1  
.1474?  
.99 I O <  
. 9 4 5 5 t  
. 9 " ' ! h l  
. 9 8 1 7 3  
. 9 1 7 9 2  
.I&"> 
.9c.941 
. q 5 4 8 8  
. 9 5 4 1 1  . 2 4 8 1  1 
. 9 4 4 2 3  . Q 4  I 1  5 
. 9 3 8 5 1  
. 9 3 7 9 *  
.9700 7 
.9'659 
. 9 l h 5 3  




. 4 7 I I l  . R h  5 2 7 
. 4 5 5 1 R  . 8 ' 0 5  I . 8467  3 
. 9 4 7 7  I 
. e 3  44 3 
.P34Ph  
- 0 7  14 7 
. 5 7 8 7 5  
.a751  8 
. P Z ? L S  
- 8 1 ' 1 4 5  
.R I b I 9 
. 8 1 9 3 1  
. v 7 7 n 4  
. H ~ O O ?  
. no (.n 7 
.800h I . 7 0 6 6 6  
. 1 9 7 9 <  . lH145 
. 7 9 h l '  
. 1 4 7 9 9  
. 1 1 1 1 1  . l h h 9 7  
. l h l 3 l  




7 0 . m ~  
i5.nn( 
i z . 5 n (  
in.00:: 
i . 5 o r  





3 . 5 0 c  
7.50C 
7 . 7 5 c  





I .  3on 
. 2  5 0  
. > o n  
. n v  
. o m  




I . inn 
i . ? w  
I .  3 n i  
. I  =7 
. I  n'1 




1 . 0 6 0  
1 . 4 3 1  
1.501 
l . h l ' l  
1 . 1 ' 1 1  
1 . R O 3  
I . l ' I >  
? . I O 1  
7 . 1 3 3  
'.no7 
7 . 2 0 1  
7 . 4 9 0  
2 .700  
7 . 5 C I  
7.601 





3 .807  
3.700 
4 . n n 7  
4.7n'1 
4.4113 
4 .  11on 
5.3'13 
4.609 
5 . 5 0 0  
h.031 
6 . 5 0 1  
. $ 5 6 1  
* 9 l ? I  
. R 4 5 1  
. 8 ? 5 9  




- 6 1 4 7  
- 5 9 1 3  
. 5 7 7 8  
.<57= 
.54 i 4  
. 5 . 1 3 7  
. 5 2 3 4  
. 5 1 4 6  
. 5 0 6 9  
. 4 9 9 8  
.4914  
.4R76  
- 4 9 7 7  
. 4 7 7 2  
.+I26 
. 4 5 4 4  
. 4 5 7 1  
. 4 5 1 1  
.f.4f.9 
. 4 3 9 1  
. 4 3 5 0  
. 4 2 6 1  
. + I 9 6  
. 4 1 6 5  
. G O 9 4  
.GO17 
.31RO 
. 8 6 9 1  
. T T I R  
- 4 5 8 4  
. 4 3 n r  
. 4 7 g n  
1 .04 '  




1 .67 f  
1 . 1 3  
1 . 8 3  
7.2' 
7 .59 i  
2.881 
3 . 1 4 .  
7 . 3  I f  
3 . 6 9 ,  
?. 7 7 (  
1 . 9 9 c  
4.  1 6 ,  
4 . 3 3 '  
4 .49'  
4 . 6 5 (  
4 . 7 7 :  
4.93c 
5 . 0 h l  
C. 191  
5 . 7 1 :  
6 . 4 3 2  
5.546 
= . 7 L (  
5.966 
6. IhC 
6 . 3 4 2  
h . 5 1 5  
b . h 7 F  
6 . 8 7 h  
h .957  
1 . 1 3 1  
1 .76$  
1 .573  
R. 1 6 3  
7 . 8 2 0  
I .U76 
1 . ? 1 7  
1 . 3 0 2  
1 .774  
l . r 3 7  
1 .544  
l . h 3 7  
1 .771  
7. ,1=7 
7 . 3 7 2  
2 . 5 4 1  
9 . 7 4 3  
2.9 L H  
3 .277  
1.75h 
3.LRI 
3 . 5 9 8  
3 . 7 0 1  
3.81 0 
1.077 
7 . 9 ~ 5  
4.000 
4 .080  
4 . 1 7 7  
4.257 
4 . 3 7 8  
4 .497  
4 .749  
4.669 
4. 7 8 8  
4.901 
5 .006  
5 .  I 0 6  
4.700 
5.7R9 
5 .375  
5.456 
5 .644  
5 . R I 3  
5.9hR 
. . 005  
. . 0 1 b  
..')28 
- 0 3 9  
. 0 5 0  
.0r2 
.09 3 
.IO? . I I O  





. 1 4 3  
.148 
. I 5 2  
- 1 5 %  . I 5 9  . I h7 . I 6 5  
.168 





-194 . I 9 8  
.707 
. n z  3 
.ox? 
- 0 4 5  
. . n ~ 8  
. 2 0 5  
.7 oa 
. Z l l  
.71R 
.275  
- 2  3n 
I .oonooo 
. 9 9 4 3 9 n  
. 9 0 9 2 6 0  
. 9 9 7 0 6 3  
.991387  
. 9 8 4 6 5 1  
. 9 7 1 2 8 7  
- 9 6 9 4 8 2  
. 9 2 7 h Z l  
. a 8 5 3 4 3  
, 8 4 4 9 1 7  
. 8 0 7 0 8 4  
. 1 7  I 9 2 9  
. 7 3 9 4 7 4  
. 7 0 9 3 5 5  
. 6 R 1 5 1 7  
. h 5 5 7 7 8  
. 6 3 1 8 4 0  
. 6 0 9 5 8 7  
. 5 8 8 8 5 3  
. 5 6 9 5 2 1  
.c.51414 
- 5 3 4 4 2 8  
. 5 1 8 5 2 &  
- 5 0 3 5 1 2  
- 4 8 9 3 7 8  
. 4 1 6 0 4 3  
- 4 5 1 4 7 4  
. 4 2 9 4 1 6  
. 4 0 9 6 5 h  
- 3 9 1 3 3 1  
. 3 1 4 7 R R  
- 1 5 9 6 2 1  
. 3 4 5 6 9 3  
- 3 ' 7 8 3 4  
. 3 2 0 9 2 8  
. 7 0 9 8 6 9  
. 7 8 5 4 0 0  
. 2 h 4 6 2 5  
. 7 4 h 7 < 1  
P I  i t ,  
- 5 6 0 5 7 5  
. 5 l  1 6 8 8  
.L92642  
. 4 7 4 0 4 3  
- 4 5 8 8 4 4  
- 4 3 4 4 3 1  
. 4  I495 8 
- 3 9 8 6 6 8  
. 3 4 2 4 h h  
- 1 0 7 0 5 5  
.?e1703  
- 2 6 2 2 9 5  
. 2 4 6 8 0 8  
.7 340 5 8  
. 2 2 3 3 3 3  
- 2 1 4 1 4 8  
. 2 0 6 1 6 4  . I 9 9 1 5 6  
. I 9 2 9 3 3  
. I 8 1 1 6 0  
- 1 8 2 3 2 2  
. l l 7 l h 3  
. I 1 1 6 0 2  
. l h 9 7 h 8  
- 1 6 6 2 5 1  
. l h ? 9 9 l  
- 1 5 9 9 6 1  . I 5 4 4 9  1 
. I 4 9 7 0 0  
. 1 4 5 4 4 2  
- 1 4  1626 . I 3  81 R6 
- 1 3 5 0 6 3  
. 1 3 2 2 l l  
. I 2 9 5 9 1  
- 1 2 7 1 7 5  
. I 2 4 9 4 C  
.12000  I . I ISEO6 
. l l Z l 8 h  
. -  
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7 . 8 3 4 7  
7 . e 1 4 7  
2 . 9 1 0 8  
7 . 9 4 4 9  
1 . 9 1 6 1  
3 . 0 0 6 7  
3 . 0 3 ' 9  
3.00b8 
3 . 1 3 3 1  
3.1 7 6 5  
3 . 2 1 5 R  
3 . 7 < 7 2  
7 . 7 9 5 9  
3 . 3 1 7 5  
3 . 3 4 7 1  
3 . 2 7 4 9  
3 . 4 7 h l  
3 . 4 4 9 R  
1.4774 
3 . 4 9 1 $  
7.s14- 
1 . 5 3 4 7  
3 . S E 3 l  
i . 5 1 1 3  
7.+.189 
7 . h 0 5 8  
3 . 6 7 1 8  
7 . h h 1 8  
3 . 6 V C  
7 .  1??6 
3 .  7 4 7 8  
3 . 1 7 1 6  
3 . R l h O  
3 . A l h l  
7 . 4 0 1 2  
1. 1 1 4 3  
q . a w 5  
>.qn,r .  
7.9f .4  6 
2 . 9 5 1 1  
1.1191 
4.p1411 
4 .  , l Q ? C  
4 . 1 1 1 5  
4 .  1 6 4 5  
4 . 1 4 8 9  
4 . 7 1 7 1  
4 . ? 7 ' 7  
4 . ? 5 5 3  
4 . )  755 
4 . 7 0 4 e  
4.1114 
4 . 1 3 1  7 
4 . 1 4 P h  
4 . 3 u 1 2  
4 . 3 O h P  
4.4119 
4 . 4 2 6 5  
4 . 4 4 1 h  
4 . 4 5 4 4  
4 . 4 6 1 7  
4 . 4 P O l  
4 . 4 9 3 4  
4 . 5 0 5 7  
4 . 5 1 7 R  
4.5795 
4.5405 
4 . 5 5 ? l  
4 . 5 h 3 l  
G . L T A R  
P/P 
Z . 5 ? O R - Z  
7 . 3 1 1 7 - 7  
7. 1 3 1 6 - 2  
I . S l E I - ?  
I . O W - ?  
1 . 1 2 1 9 - 7  
I . L .149 -2  
I .  4 3 5  h-7 
1 . 2 R 9 9 - 7  
l . l h 9 4 - 7  
I .  7 6 8 7 - 7  
9 . 1 7 0 1 - 3  
9 . 4 7 5 - , - -  
9 . 0 7 0 7 - 7  
.  
I .  R I 1  1 - 3  
1 .3 779-' 
6 . 9 3 0 2 - 3  
h. 5744-1 
5 . 0 5 1 1 - '  
h . i i n 5 - ~  
5.5651-1 
= . 2 q 9 1 - 7  
5. 7 5 C . R -  3 
4.  8 '7h -  3 
4. ' . ? h C - 1  
L .  ' 3 L C -  1 
4 . 7 6 1 4 - 1  
1 .94 ' .  I -  7 
l. hhCI7-1 
3.4?P4- 1 
3.  7 1 4 .1- 1 
3. 17'10- 3 
7 . 9 5 4 h - '  
2. 1 0 1 4 - i  
?. 5 h 7 R - 3  
7 . 4 7 h R - 1  
7 . 7 7 1 9 - 7  
7.0 I".- 3 
l . ! l l M - ?  
I .  7 0 3 1 - '  
i . q k n i - 3  
I. 42P9-' 
I .  1 1  1G- 7 
I. 2 4 1  I -  3 
1 . 1 " 1 1 - 1  
I .  04.15- 3 
1.175 1- 1 
9. h 9 5 h- 'I 
R. 1079-4 
?. 7 7 0 4 - 4  
1 .  91 I .7 - 4 
7 . 5 ' h h - 4  
h . 9 O Q 4 - 4  
q.  I i n 4 - 4  
r . v w q - 4  
6 . 7  i ne - c  
S . I ~ O I - L  
q. 9 0 5  7 -4  
5.119h1-4 
5 . 4 9 1 1 1 - 4  
5. ? I  5 1-4 
5 . 1 4 2  7-4 
4 . 4  1 Q R - 4  
G . 8 1 6 l - 4  
4 . h 9 1 J - 4  
4. 5 4 1 9 - 4  
6 - 4 1  79-+ 
4 . 2 1 0 5 - 4  
4 . 1 1 3 4 - 4  
4 .0 '173 -4  
P / P t  
3 . h 5 4 5 -  
I .  A781-  
3.1 3c13- 
Z . ' l 3 I l -  
?. l r R 3 -  
7 . 5 8 5 1 -  
7.4609-  
7 .  1 9 3 9 -  
1.9910-  
I . f l Z 1 5 -  
I. 6 1 7 8 -  
I .  5 5 4 6 -  
I .  6 4  7 P -  
1. '543- 
I.? 1 I B -  
1. 19dh- 
I.111I- 
1 .  1114?- 
0 . 7 2 6 4 -  
9.?RT,S-  
P . 5 1 1 1 -  
n. I 'II- 
7 . 4 5 7 1 -  
1 . E C V ' -  
7 .  2 I( 7 *- 
LI.1157- 
6 .  1 h 4 ' -  
5 .  ",I 3 7- 
5 .  6 4 4 4 -  
6. 1411- 
5 .  n 6 l R -  
4." 
4.5158- 
4. 1 7 3 h -  
4 . 7 1 2 5 -  
1. T ' l ' I . .  
1 . 4 5 1 5 -  
1 . 1 1 4 ? -  
7 .  Y 1 7 , , -  
>. 7 7 5 1 -  >. 41.1.1- 
2.1953- 
7 .  ' 4 , , P -  
2 . l l c 1 5 -  
?.19lL 
I .  7'. I - 
1 . 9 1 4 5 -  
I .  I l l  1- 
1. ' ~ 5 4 H -  
I .  5341- 
1.570,- 
I . 4 h l  I- 
1.40bl- 
1 . 1 1 7 ' -  
I .  ,. ,+ 
1.221 1- 
I .  1 q 7 7 -  
I. 1 4 5 1 -  
I .  I I 1 7 -  
1 ."4"1 -  
L.0191- 
' . I l b 4 -  
q. h 5 5 <,- 
r . 4 1 0 4 -  
'i. I 11 1- 
R . 9 4 9 0 -  
0 . 1 1 5 5 -  
I. [ v i  n- 
n . * n ? o -  
i . n i i 9 -  
A/A'  
7 .000  
7.505 
R .001  
9 . 5 0 1  
9 . 3 m  
9 . 5 0 3  
I o.!Jno 




1 5 . 0 0 0  
I h .  000 
I r.nni  
l ~ . O O O  
1 9 . 1 1 1  
7n.oon 
? > . n o i  
71 .007  
2 ' . 0 0 0  
Z/P I 
8.418 
8 .656  
R .  8.10 
9 . 0 7 0  
V . Z d 9  
9 . 4 1 9  
9 . 6 5 9  
9 . 9 9 5  
0 . 3 0 4  
0 . 5 8 9  
0 . 8 5 5  
1 . 1 7 5  





7 . ' 1 A  
) . = I 1  
2.  i n  
? . t i 1 8  
2.9'17 
7 .  I41 
7 - 7 R 3  
1 . 4 2 2  
7 . 5 5 h  
l . h Q 6  
7.9 74 
4. I h 9  
4 . 7 Q ?  
4 .  h'34 
4 . 0 0 7  
5.100 -. I R q  
5 . 1 6 3  
5 . = 1 4  
5.699 
6 . 1 R 1  
h . 4 4 5  
6 . 1 7 8  
i . n R 9  
I .  1 9 1  
1 . h 5 7  
1 . < 4 1 *  
9 . 1 6 1  
P . 4  14 
0.1.29 
9 . D f . L  
9..)55 
'l. ' 5 C  
9 . 4 / * 9  




0. 7 1  I 
0.9 7 8  
1 . 0 9 3  
1 . 7 7 3  
I .  360  
1 .495  
1 . 6 7 1  
I .  1 5 5  
1 . 9 1 1  
7 . 1 7 6  
? . 7 4 5  
? . 3 < ?  
n. 1'9 
n.&&o 
7 . 0 3 5  
P E / P  I 
~~ 
6. in? 
6 . 7 4 i l  
h. 3C7 
6.416 
C . E R ?  
6 . 6 8 2  
6 . 1 7 1  
6 . 9 5 2  
1 . 1 1 0  
1 . 7 5 4  
7 . 3 8 1  
1.51 I 
7.675.  
7 . 7 3 3  
l . t i 3 3  
1 .V78  
8.018 
9 . 1 1 3  
P. I 8 1  
R . 2 h l  
9 . 7 3 4  
" 4 9 5  
R.f.12 
0 . 5 3 7  
P . 5 9 3  
P.h59 
H .  11 7 
P . q ? h  
H . 0 ? 9  
1.OZh 
9 . 1 1 1  
9 . 2 8 5  
9 . 7 A 7  
9 . 4 7 h  
9 . 5 0 7  
9 . 5 1 5  
9 - 1 3 ?  
9.  R I b  
1 0 . J O i  
9 . 2 0 3  
i n . 1 7 8  
10.:4n 
I c. 1 4 5  
1 r,. 44  7 
1 7 . 5 ' i  
I l i  . ' .I 1 
i n . r n s  
11. I n 1  
13 .450  
I 3. '11 a 
1 C . Y c ) C  
Il.1hl 
1 1 . 1 7 1  
II.lH3 
I I. 1 4 1  
11 .401  
1 1 . 4 5 1  
1 1 . 4 9 1  
1 1 . 5 4 6  
1 1 . 5 9 1  
I I.&?'. 
l l . h l 8  
11.7217 
1I.lCO 
I l . 0 0 0  
1 1 . 9 7 9  
1 1 . 9 1 "  
1 1 . 1 1 )  
I l . Y L d  
I I .  ? L o  
l . ? 3 6  
1.241 
I .  2 4 5  
1 . 2 4 9  
1 . 7 5 ,  
1 . 2 5 1  
1 - 7 6 1  
1 . 2 6 7  
1 .273  
1 .218  
1 .283  
1 . 7 8 8  
1.292 
1 .796  
1 . 3 0 4  
1 . 3 0 7  
1 . 3 1 1  
1 . 1 1 4  
I . 1 1 7  
1 . 3 2 0  
1 . ? 7 7  
1 . 3 7 5  
I .  1 7 8  
1 .373  
1 . 7 3 5  
1 . 3 7 9  
1 . 3 6 4  
1 . 7 4 8  
1 . 3 5 1  
1.3cl5 
1 .359 
I . 3 h 2  
1.365 
I . 3 h B  
1 . 3 7 1  
1.-18 
1.385 
1 . 3 9 1  
1 . 3 9 1  
I .  3 n 0  
1 . 3 1 0  
I . 402  
1.4117 
1 - 4 1 ?  
1 . 4 1 1  
I . & ? ?  
1 . 4 l h  
1.410 
1 . 4 3 4  
1 . 4 1 8  
1 . 4 L 2  
I . 4 4 6  
I . 4 4 9  
I . 4 5 3  
1.4C.r 
1 . 4 h 3  
I . 4 C h  
1.469 
1 . 6 1 7  
I . 415  
1 . 4 1 8  
1 . 4 R I  
I . 4 P 4  
l . 4 A 9  
1 . 4 9 7  
I . 4 9 5  
1 . 4 9 1  
1 . 4 8 1  
1.500 I. ' 0 7  
'1,2/P t, I 
.231227 
- 7 1 7 5 9 7  
- 7 0 5 5 2 9  
. 1 9 4 1 7 1  
- 1 8 5 1 7 0  
.I76410 
- 1 6 8 5 0 1  
. 1 5 4 7 1 0  . I 4 1 0 6 4  . I 3 3 0 9 6  
. I 2 4 4 5 9  
. l l b 9 1 3  . I I 0 2 4 9  . I O 4 3 7 8  
. 0 9 9 0 7 h  
.094749 
- 0 8 9 9 7 9  
. a 8 5 9 9 7  
.ne 2 39  I 
. n i 9 1 0 1  
. 0 7 6 0 6 4  
. 0 1 1 7 5 7  
. 0 1 0 6 5 6  
. O b 5 9 8 4  
. O h 1 8 1 9  
. n 6 8 7 ? n  
. O h 1 9 0 7  
. a 5 8 3 1 5  
. 15 2 7 1  9 . nq5 I 2 I 
P d P t . 2  
- 1 0 9 0 1 8  
- 1 0 6 2 1 4  
- 1 0 3 1  11 
. l o 1 4 5 9  
- 0 9 9 4 1 4  
. 0 9 1 5 4 7  
- 0 9 5 8 3 5  
- 0 9 2 7 9 5  
- 0 9 0  1 6  6 
. 0 8 7 8 6 2  
. 0 8 5 8 2 5  
- 0 8 3 9 9 6  
. O R 2 3 5 1  
. 0 8 0 n 5 3  
. n i q o t w  . .
. a 7 8 2 2 8  
- 0 1 1 0 6 4  
. 0 1 5 9 8 8  
.07498' .  
. a 1 4 0 4 5  
. a 7 3 1 6 4  
. 0 1 2 3 3 6  
. 0 1 1 5 5 5  
. 0 7 0 8 1 7  
. 0 7 0 1 1 7  
- 0 6 9 4 5 3  
. O b 8 8 2 1  
- 0 6 7 6 4 5  
.OhhSh9 
. o b 5 5 7 9  
- 0 6 4 6 6 6  
.0( .3816 
. O b 7 0 2 6  
.06228h 
.Ob1592 
.Oh 0 9 3 8  
- 0 6 0 3 2 2  
. 0 5 1 6 8 3  
. 0 5 6 5 1 7  
- 0 5 5 5 8 4  
. 0 5 4 h 8 O  
.a51054 
- 0 5 3 0 9 3  
- 0 5  7 3 9 1  
. 0 ' 1 1 7 1  
.05nq20 
. n 5 1 1 1 0  
.0~105<9 
. 0 5 0 0 ? 2  
. a 4 9 5 1 8  
- 0 4 9 0 4 1  
. a 4 8 5 8 9  
- 0 4  1 1 5 0  
. 0 4 6 6 3 2  
. 0 4 6 2 8 8  
- 0 4 5 9 6 7  
. a 4 5 6 4 7  
. 0 4 5 3 4 1  
. a 4 5 0 5 1  
. a 4 4 4 9 5  
- 0 4 4 7 3 1  
. 0 4 3 9 1 7  
. 0 4 7 4 9  I 
.04 303 2 
. 0 4 2 R l 3  
. 0 4 n i 5 9  
. n 4 7 3 6 1  
- 0 4 4 1 6 9  
. n 4 3 i 3 0  
. n 4 3 ? 5 ~  
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TABLE TI. - Concluded 
PI/Pt ,2  
(f) Concluded 
4 . 5 7 3 8  
4 . 5 8 4 2  
4 . 5 9 4 5  
4 . 6 0 4 5  
4.6144 
4.6740 
4 .6335  
4 . 6 4 7 7  
4 . 6 5 1 9  
4 . 6 h O R  
5 . 6 6 9 6  
4 . 6 0 6 7  
4 . 6 9 5 1  
4.7073 
4 . 7 1 1 4  
4 . 7 7 7 1  
4 . 7 4 7 4  
4 . 7 5 7 3  
4 . 7 1 1 7  
4 . 7 8 5 8  
4 . 7 9 9 5  
4 . 9 1 2 8  
4 . R 2 5 8  
4.R7R' 
4 .R509  
4 . 4 7 L R  
4 . 8 9 7 7  
4 . 9 1 9 1  
4.1409 
4 . 9 6 1 3  
4 . 9 8 5 8  
5 . 0 3 1 9  
5 . " 5 7 7  
5 .0951  
5 . 1 2 7 9  
5.7054 
5 . 2 3 8 5  
5 . 2 7 0 1  
5 . 3 7 9 7  
5 . 3 5 7 9  
5.7R50 
5 . 4 1 1 7  
5 . 4 3 h 7  
5.4h15 
4 . 6 7 8 2  
5.onqx 
5 .  I 7 0 6  
P/P, 
3 .9560-6  
7.8651-d 
3 .  I5R7-4 
7. 666 7-4 
3.5748-6 -. 494 7-L 
3 .4141- '  
1 .7369-6  
9.2 b? I- 1 
3. 1 9 1  R-4 
3.12-5-4 
7 . 9 9 4 7 - 4  
a. 9339-4  
7. R753-4 
7.8189-4 
7 . 7 1 1  8-4 
? . 5 1 R 9 - 4  
?. 4 3  1 4 - 4  
2 . 3 4 9 5 - 4  
2 . 7 7 2 5 - 4  
7 .7001-4  
>. 06 70-L 
7 . 0 0 5 1 - 4  
1 .8931- '  
1. 7 9 1 7 - 4  
I. 6 9 9  I -  4 
I. 6 1 5 3 - 4  
I .  5 3  n b - 4  
1 . 4 = 1 7 - 4  
1 . 3 7 7 3 - 4  
I .  3071-4 
1 . ? 3 7 6 - 4  
I .  17&C.-' 
I . 0 7 9 9 - 4  
1 .  'r.59-9 
1 . l a l Q - c  
1 . 5 9 8 3 - 5  
, . h R l 5 - 5  
>. 307 9-5 
i.9567-5 
i . h 4 ? 5 - 5  ,. 3517-5 
i .  J9 70-5 
3 .0578- r  
2 .  c 12 0-4 
7. I a i h - 4  
3 . 7 6 n i - 5  
P/Pt 
8 .531  I-4 
R.2771-4 
R. I51 0-4 
1.9  77 f l -  4 
7 . 0 3 7 1 - 4  
7 .  h 7 R 5-4  
7.4R 1 5 - 4  
7. 770 7 - 4  
1.  I R 5  7-4  
7 . 0 4 6  1- 4 
6 . 9 1 7 0 - 4  
6 - 7 8 ?  8- 4 
6 . 6 5 8  ?- 4 
6.5 3 7 9- 4 
6 .421 9 - 4  
b .  3119-1. 
b . 0 9 6 9 -  4 =. 997%-'. 
5 . 7 1 1 7 - 4  
= . 5 3 s 2 - ~  
c . 3 f . 9 - 4  
5 * ? 140-  4 
E. nL6. R- 4 
4 . 1 7  76-  4 
L.19 '6 -4  
4. h 7 0  5- 4 '.. 4 3 8  9- c 
L . 0 3 C q - 4  
? . H h l ' - 4  
-4.7104-4 
3.L170- f .  
7 .  3 5 0 h - 4  
?. ) 6 1 4 -  4 
7 . R 1 5 V ' r  
7. 6 9 1  I -  4 
7 .  4 2  L 7- h 
7 . 2 6 4 4 - 4  
~ . I l O V ' .  
2. O Q 9 7 - 4  
1 .711 '1 -4  >. '1 7 1 1  - 4  
1 . 5 5 1 7 - 4  
I . ' rCIOh-4  
1.4 799-4 
4 . 7 2 ~ 7 - 4  
7 .  I 99 n- 1. 
I . i l cn4-4  
7 .1091  
2 . 1 1 7 ;  
3 . 1 1 6 6  
3.LL9C 
3.173C 
7 .  1 7 b l  





1 . 1 4 3 ?  
3 .  l46C 
3 . L L S S  
1 . 1 5 1 1  
3 . l c l i  
3 .  1585 
3 . 1 6 3 2  
3 . 1 6 7 1  
3 . 1 7 7 1  
3 . 1 7 6 3  
7 . 1 8 4 3  
3. l R s l  
7 .191r l  
3. I 9 5 5  
7 .  I R I X  
3 . 7 0 7 4  
7 . 7 n ~ ~  
z . 7 1 ~ 1  
3.77110 
3 . 7 2 b 5  
7.2397 
1 . 7 7 9 5  
7 .  7 b =,.
3 .7511  
3 . ? + l C  
1 . 7 1 1 )  
' . 2 P 5 2  
3 . 7 9 5 8  
3 . 1 0 2 9  
3 .  I I 5 P  
1 . 3 ? 1 1  
1.371) 
3 .  ? ? , C  







2 4 5 . 0 0 0  
2 9 o . n c o  
740.ono 
7 5 n . n c o  
7 q c . 0 0 ~  
2c .n .n30  
7Aq.non 
7 T C .  noo 
2 0 0 .  no0 




3 ~ 0 . 0 0 0  
2 7 5 . 0 0 0  
2 R 5 . 0 0 0  
7 9 0 . 0 0 0  
311.n00 
7=0 .000  
3 h n .  000 
3 7 0 . 0 0 0  
38n.nnn 
3 q o . n o o  
+ n o .  901 
bhn.ono 
4 ~ 0 . 0 0 0  
500.003 
~ 1 7 5 . 0 0 0  
6 o o . o o n  
6sn .oon  
7 0 0 . 0 0 ~  
Rn?.nilo 
8Sn.noo 
9 n o . 0 0 0  
o c c .  rcq 
n = o . o c n  
i s o . o n o  
7 +Q. 0 0.7 
I 2 0 . 0 0 0  
4 4 0 .  0 0 0  
5 2 5 . 0 0 0  
550 .000  
7 5 0 . 0 0 0  
110.03q 




. 2801  
- 7 7 9 ;  
.2796 
.2791  
. 7 7 R i  
- 7 7 8 '  
. ? 7 8 [  
. ? 7 7 i  
. z r r 4  





. 7754  
.27CF 
. 7 7 4 3  
- 2  739  
- 2 7 3 4  
. ? 1 7 9  
.71?& 
. ? 7 ? 1  
. 2 7 1 7  
. 7 7 1 3  
. 2 6 9 R  
. a 5 9 7  
. 2 6 9 5  
. 2 6 7 9  
. 2 6 7 2  
. 2 6 6 5  
. 2 h 5 9  
. 2 6 5 3  
- 2 6 4 2  
. 2 6 3 2  
.21.72 
-26 I4  
.ZhOr 
.2'.Y8 
. 7 5 1 5  
.7'/9 
- 2 5 7 3  
. Z E C t i  
. 7 5 6 3  
.755.R 
. 2 i n s  
P2/F 
2 2 . 4 7  
77. 59 
? ? . I 1  
7 2 . 9 1  
2 7 .  l ?  
2 3 . 2 2  
7 3 . 3 3  
7 3 . 4 1  
2 3 . 5 2  
23 .67  
7 3 . 7 2  
7 3 . 8 1  
7 3 . 9 0  
73. 9 9  
7 4 . 3 5  
7 4 . 5 7  
? 4 . & 9  
7 4 . 8 4  
76 .07  
Z E .  I 7  
?5 .3?  
2 5 . 6 7  
7 5 . 9 7  
2 6 . 7 1 ,  
7 h . 4 7  
? b . 7 4  
261.99 
2 7 . 6 9 '  
2R.  14 
7R.77 '  
2 9 . 7 4  
2 9 . 7 3  
30 .h51  
31.09( 
3 1 . 9 1 '  
32.  7 0 '  
3 ? . h q L  
3 T - O S C  
1 3 . 4 1  
3 3 . 7 6 1  
7 2 .  r n  
7 3 - 0 7  
7 4 .  l a  
75.411 
7 7 . 3 0  
? 7 . 9 0 1  
317.23' 




7 . 1 1 '  
7 .14 '  
2.171 
7 . 7 3 '  
2 .2h 
2 . 2 9 .  
7 .31 '  
2.7f.t 
2 . 3 7 .  
2 .39 '  
7 .47 '  
7 .47 '  
7 . 9 7 .  
7 .57 '  
2 .61 '  
?.h5' 
7 - 7 4 ;  
, . 7 8 4  
7 - 1 3 ? ;  
?.Oh1 
7 . 9 - d  
3.071 
3 . 1 3 5  
3 . 1 1 5  
I . ? + @  
1.137 
1 . 6 0 3  
3 .466  
I .5f l7  
1.692 
I .  797 
] . I 8 1  
1.175 
I. 0% 7 
, . ? O R  











1 . = 1 0  
1 . 5 1 3  
1 . 6 1 5  
1 .517  
1 .=20  
1 .572  
1 .574  
1 .527  
1.529 
1.531 
1 .533  
1 - 5 3 h  
1 . - 4 0  
I .  5 4 4  
1 . ' 4 8  
1 .557  
I .  5 5 6  
1.5kO 
1 . 5 6 4  
1 . 5 6 8  
1 . 5 7 2  
1 .576  
1 .590  
I . 5 f l 7  
1 . 5 9 4  
1.601 
1 .608  
1 .615  
1 . 6 7 3  
1.631 
1.639 
1 .647  
1 .667  
1.676 
.c90 
1 .704  
. 7 1 7  
. 7 3 0  
. 7 5 4  
.7A+ 
. 7 7 7  
- 7 8 9  
. 7 9 9  
1 . 5 3 8  
- 8 1 0  
't,2/Pt 
. 0 0 9 2 8 7  
. o n 9 0 9 4  
. o n 8 9 0 9  
. o o a 7 3 2  
. n o 8 7 4 0  
. O O B ' h l  
. 0 0 8 3 9 8  
.004089 
. 0 0 7 9 r 3  
. 0 0 7 P 0 2  
. 0 0 7 6 6 7  
- 0 0 7 5 3 6  
- 0 0 7 4 0 9  
. 0 0 7 1 6 9  
.007Oc.+ 
. O n 6 8 3 6  
. 0 0 6 6 1 1  
- 0 0 6 4 3 9  
- 0 0 6 7 5 7  
. 0 0 7 2 a 7  
. o o h n 8 6  
- 0 0 5 9 2 4  
- 0 0 5 7 7 0  
. 0 0 5 6 2 4  
. 0 0 5 4 8 6  
.005 3 5 4  
. 0 0 5 1 0 9  




. 0 0 3 9 4 2  
. 0 0 7 1 7 7  
. 0 0 3 6 2 5  
- 0 0 3 3 5 6  
. 0 0 3 1 2 5  
. 0 0 2 9 7 4  
. 0 0 2 7 4 7  
. 0 0 7 5 9 1  
. 0 0 2 4 5 1  
- 0 0 2 2 1  4 
- 0 0 2  1 I 2  
. o n 4 m ?  
. o n 2 0 1 9  
. n o 1 9 3 4  
.no I 8 5 6  
.on1 7 ~ 4  
- 0 4 2 6 0 0  
.042393 
- 0 4 2 1 9 0  
. 0 4 1 9 9 3  
. 0 4 1 0 0 2  
. 0 4 1 6 1 4  
. 0 4 1 4 3 1  
.04 1 2 5 3  
- 0 4 1 0 7 9  
. n 4 0 9 0 8  
- 0 4 0 7 4 1  





. 0 3 9 6 h R  
- 0 3 9 3 0 0  
. 0 3 9 1 1 8  . O 3 8 R 5  fl 
-038606 
. 0 3 8 3 6 3  
- 0 9 0 1 2 7  
. 0 3 7 8 9 9  
. O 3 7 6 7 8  
. 0 3 7 4 6 4  
- 0 3 7 0 5 3  
. 0 3 6 b h 3  - 0 3 6 7 9 5  
. 0 3 5 9 4 3  
. a 3 5 6 0 9  
. 0 3 5 2 1 2  
- 0 3 4 8 3 5  
- 0 3 4 4 1 0  
- 0 3 4 1 3 8  
- 0 3 3 5 0 5  
. 0 3 2 9 2 4  
. 0 3 2 7 8 6  
- 0 3 1 4 2 8  
. 0 3 0 9 9 7  
. C 3 0 2 0 8  
- 0 7 9 8 4 7  
. O 7 9 1 f l l  
. O ? R B l L  
- 0 2 8 5 7 8  
. 0 3 i a 9 2  
. o z 9 5 n 5  
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Figure 1. - Composition of methane-air -oxygen mixtures and enthalpy of products 
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Figure 2. - Equilibrium temperatures of products resulting f rom combustion of methane -air -oxygen mixtures 
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(a) Pressure-enthalpy diagram with lines of constant temperature  and entropy. 
Figure 3. - Thermodynamic and t ransport  propert ies  for  products of methane-air-oxygen 
combustion (mixture A). 
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(b) Variation of composition with temperature at p = 0.01 atm. 





















(c) Variation of composition with temperature  at p = 1.0 atm. 
Figure 3. - Continued. 
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(d) Variation of composition with temperature  at p = 100 atm. 
Figure 3 .  - Continued. 
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Temperature, K 
(e) Molecular weight as a function of temperature for various pressures.  
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(f) Isentropic exponent as 
Temperature, K 
a function of temperature at various pressures .  
Figure 3. - Continued. 
Temperature, K 
(g) Viscosity as a function of temperature for various pressures.  
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Temperature, K 
(h) Equilibrium thermal conductivity as a function of temperature for various pressures .  
Figure 3 .  - Continued. 
E-!- -. - -  
_- i . . . . .  * . _ +  ... _ ..... . - . .. . . . . . . . . .  . , .  . .  _____ - - - /- 
I I .  . . , ,  
. . . . .  . . .  1 - _ ~ _ _ l  . . . . . . . . . .  . . .  ..... ............. .__- - ~ . ! 
* . .  . .  
~ . .  
. . . .  
_ +  
1 I I I ! I .  , ,  , : I ,  , I , , .  , , ,  , , , , ;  : , , I  , , : ,  JT" ' 





. . .  . . . . . . .  . . . . . . . . . . . . . .  - . . . . . . . . . . . . . . . . .  ~ __ - - I  ' : 
~,-*- . . . . . . . . . . .  . . . . . . . . . . . .  , . . . . . . . .  . .  ....... 
(j) Equilibrium specific heat as a function of temperature f o r  various pressures .  
Figure 3 .  - Continued. 
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(k) Frozen specific heat as a function of temperature for  various pressures.  
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(b) Variation of composition with temperature at p = 0.01 atm. 
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( c )  Variation of composition with temperature  a t  p = 1.0 atm. 
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(d) Variation of composition with temperature at p = 100 atm. 
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(e) Molecular weight as a function of temperature for various pressures.  
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(f) Isentropic exponent as a function of temperature for various pressures .  
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(g) Viscosity as a function of temperature for various pressures.  
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(b) Variation of composition with temperature  at p = 0.01 atm. 
Figure 5. - Continued. 
54 
Temperature, K 
(c) Variation of composition with temperature  at p = 1.0 atm. 
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(d) Variation of composition with temperature  at p = 100 atm. 
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(h) Equilibrium thermal conductivity as a function of temperature for various pressures.  
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(e) Molecular weight as a function of temperature for various pressures.  
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(i) Frozen thermal conductivity a s  a function of temperature for various pressures.  
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(j) Equilibrium specific heat as a function of temperature for various pressures .  
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(c) Variation of composition with temperature  at p = 1.0 atm. 
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(d) Variation of composition with temperature at p = 100 atm. 
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(g) Viscosity as a function of temperature for various pressures.  




















(h) Equilibrium thermal conductivity as a function of temperature for various pressures.  
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( j )  Equilibrium specific heat as a function of temperature for various pressures .  
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(b) Variation of composition with temperature  at p = 0.01 atm. 
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(c) Variation of composition with temperature  a t  p = 1.0 atm. 
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(d) Variation of composition with temperature at p = 100 atm. 
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(e) Molecular weight as a function of temperature for various pressures.  
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(g) Viscosity a s  a function of temperature for various pressures. 
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(h) Equilibrium thermal conductivity as a function of temperature for various pressures.  










(i) Frozen thermal conductivity as a function of temperature for various pressures.  
Figure 8. - Continued. 
(j) Equilibrium specific heat as a function of temperature for various pressures .  
Figure 8. - Continued. 
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(k) Frozen specific heat as a function of temperature for various pressures.  
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(1) Prandtl  number as a function of temperature for  various pressures .  
Figure 8. - Concluded. 
